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CONTRACTUAL GUARANTEE 


The equipment, including all parts and spare parts, except vacuum tubes, batteries, rubber and material normally 
consumed in operation, is guaranteed for a period of one year from the date of delivery of the equipment to 
and acceptance by the Government with the understanding that all such items found to be defective as to mate- 
rial, workmanship or manufacture will be repaired or replaced, f.o.b. any point within the continental limits of 
the United States designated by the Government, without delay and at no expense to the Government; provided 
that such guarantee will not obligate the Contractor to make repair or replacement of any such defective items 
unless the defect appears within the aforementioned period and the Contractor is notified thereof in writing 
within a reasonable time and the defect is not the result of normal expected shelf life deterioration. 


To the extent the-equipment, including all parts and spare parts, as defined above, is of the Contractor's design 
or is of a design selected by the Contractor, it is also guaranteed, subject to the foregoing conditions, against 
defects in design with the understanding that if ten percent (10%) or more of any such said items, but not less 
than two of any such item, of the total quantity comprising such item furnished under the contract, are 
found to be defective as to design, such item will be conclusively presumed to be of defective design and subject 
to one hundred percent (100%) correction or replacement by a suitably redesigned item. 


All such defective items will be subject to ultimate return to the Contractor. In view of the fact that normal 
activities of the Naval Service may result in the use of equipment in such remote portions of the world or under 
such conditions as to preclude the return of the defective items for repair or replacement without jeopardizing 
the integrity of Naval communications, the exigencies of the Service, therefore, may necessitate expeditious 
repair of such items in order to prevent extended interruption of communications. In such cases the return of the 
defective items for examination by the Contractor prior to repair or replacement will not be mandatory. The 
report of a responsible authority, including details of the conditions surrounding the failure will be acceptable 
as a basis for affecting expeditious adjustment under the provisions of this contractual guarantee. 


The above one year period will not include any portion of time the equipment fails to perform satisfactorily 
due to any such defects, and any items repaired or replaced by the Contractor will be guaranteed anew under 
this provision. 
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« 
INSTALLATION RECORD 
Contract No. Date of Contract: Contract No. Date of Contract: ‘ 
NXsr 38314 Sept. 23, 1943 NXsr 91960 Mar. 1, 1945 
NXsr 48390 Feb. 14, 1944 N5sr 8595 June 27,1945 
NXsr 86279 Dec. 18, 1944 - N5Ssr 10539 July 25,1945 
Serial Number of equipment 
Date of acceptance by the Navy ome 
Date of delivery to contract destination 
Date of completion of installation a eer 
Date placed in service__._._.._. = feet ae 
Blank spaces in this table shall be filled in at time of installation. Operating personnel shall also mark the 
“date placed in service” on the date of acceptance plate located below the model nameplate on the equip- 
ment, using suitable methods and care to avoid damaging the equipment. y 
REPORT OF FAILURE 
Report of failure of any part of this equipment, during its service life, shall be made to the Bureau of Ships in 
accordance with current instructions. The report shall cover all details of the failure and give the date of installa- 
tion of the equipment. For procedure in reporting failures see Chapter 67 of the “Bureau of Ships Manual,” or 
superseding instructions. 
ORDERING PARTS 
All requests or requisitions for replacement material should include the following data: 
1. Equipment model designation. 4. Contractor’s drawing and part number. 
2. Name of part and complete description. 5. AWS, JAN, or Navy Type Designation. 
3. Manufacturer’s designation. 
* 
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THE ATTENTION OF OFFICERS AND OPERATING PERSONNEL IS DIRECTED TO CHAPTER 
67 OF BUREAU OF SHIPS MANUAL OR SUPERSEDING INSTRUCTIONS ON THE SUBJECT OF 
RADIO-SAFETY PRECAUTIONS TO BE OBSERVED. 


WARNING 


THIS EQUIPMENT EMPLOYS VOLTAGES WHICH ARE DANGEROUS AND MAY BE FATAL IF 
CONTACTED BY OPERATING PERSONNEL. EXTREME CAUTION SHOULD BE EXERCISED 
WHEN WORKING WITH THE EQUIPMENT. 


WHILE EVERY PRACTICABLE SAFETY PRECAUTION HAS BEEN INCORPORATED IN THIS 
EQUIPMENT, THE FOLLOWING RULES MUST BE STRICTLY OBSERVED: 


KEEP AWAY FROM LIVE CIRCUITS 


OPERATING PERSONNEL MUST AT ALL TIMES OBSERVE ALL SAFETY REGULATIONS. DO NOT 
CHANGE TUBES OR MAKE ADJUSTMENTS INSIDE EQUIPMENT WITH HIGH VOLTAGE SUP- 
PLY ON. UNDER CERTAIN CONDITIONS DANGEROUS POTENTIALS MAY EXIST IN CIRCUITS 
WITH POWER CONTROLS IN THE “OFF” POSITION DUE TO CHARGES RETAINED BY CA- 
PACITORS. TO AVOID CASUALTIES ALWAYS REMOVE POWER AND DISCHARGE AND 
GROUND CIRCUITS PRIOR TO TOUCHING THEM. , 


DON'T SERVICE OR ADJUST ALONE 


UNDER NO CIRCUMSTANCES SHOULD ANY PERSON REACH WITHIN OR ENTER THE ENCLO- 
SURE FOR THE PURPOSE OF SERVICING OR ADJUSTING THE EQUIPMENT WITHOUT THE 
IMMEDIATE PRESENCE OR ASSISTANCE OF ANOTHER PERSON CAPABLE OF RENDERING AID. 


DON'T TAMPER WITH INTERLOCKS 


DO NOT DEPEND UPON DOOR SWITCHES OR INTERLOCKS FOR PROTECTION BUT ALWAYS 
SHUT DOWN MOTOR GENERATORS OR OTHER POWER EQUIPMENT. UNDER NO CIRCUM- 
STANCES SHOULD ANY ACCESS GATE, DOOR OR SAFETY INTERLOCK SWITCH BE REMOVED, 
SHORT CIRCUITED, OR TAMPERED WITH IN ANY WAY, BY OTHER THAN AUTHORIZED 
MAINTENANCE PERSONNEL, NOR SHOULD RELIANCE BE PLACED UPON THE INTERLOCK 
SWITCHES FOR REMOVING VOLTAGES FROM THE EQUIPMENT. 


RESUSCITATION 


AN APPROVED POSTER ILLUSTRATING THE RULES FOR RESUSCITATION BY THE PRONE 
PRESSURE METHOD SHALL BE PROMINENTLY DISPLAYED IN EACH RADIO, RADAR OR 
SONAR ENCLOSURE. POSTERS MAY BE OBTAINED UPON REQUEST TO THE BUREAU OF MEDI- 
CINE AND SURGERY. 
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SECTON I—GENERAL DESCRIPTION 


1. MODELS COVERED. 


This instruction book covers Navy Models TCS-14 and 
TCS-15. Five types of power supplies are included and 
are interchangeable for both TCS equipment models. 
One power supply only is supplied with each equipment. 


2. GENERAL. 


The TCS Radio Equipment is a complete radio trans- 
mitting and receiving installation. It is designed for use 
in mobile and portable services: motor boats, motor cars, 
trucks, ambulances, tanks, and in other services where 
severe vibration and shock may be encountered. 


The parts of each major unit are securely mounted in 


“NTENMA CURRENT 


‘* oe ae 


a cabinet constructed of cold-rolled sheet steel. These 
cabinets are finished on the inside with dull black lacquer 
and on the outside with black wrinkle enamel. The front 
panels are made of zinc sheet with a chemical mat finish. 
All parts of the cabinet are adequately reinforced to 
withstand the vibration and shock incident. to normal 
service, 


3. TRANSMITTER. 
(See figure 1-2.) 

The Type-52245-A Transmitter employs an oscil- 
lator-buffer-final amplifier circuit with provisions for the 
emission of either CW or voice-amplitude-modulated sig- 
nals. The frequency range, 1.5 megacycles to 12 mego- 
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Figure 1-2 Transmifter Type -52245-A. Front Perspective View Showing Cabinet and Shock Mounts 
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cycles, is covered in three bands. 


Band 1: 1.5 Mc to 3 Mc 
Band 2: 3 Mcto 6 Mc 
Band 3: 6 Mc to 12 Mc 


Either master-oscillator-controlled or crystal-controlled 
operation is available. Continuous coverage of the entire 
frequency range is provided by the master oscillator. 
When crystal-controlled operation is desired, any of the 
four crystals of a set may be selected at will. These crys- 
tals, all of which are ground within the range of 1.5 
megacycles to 3 megacycles, may be operated on their 
fundamentals (Band 1) or on their second harmonics 
(Band 2). When the buffer-amplifier stage is operated as 
a frequency doubler, second-harmonic output from the 
crystal-controlled oscillator is frequency-doubled to pro- 
vide final output in Band 3. 


The transmitter is rigidly constructed to give a high 
degree of frequency stability under the conditions com- 
mon to the types of services for which the equipment 
was designed. The frequency variation due to vibration 
of an amplitude of 1/32 inch in any plane (1/16 inch 
total excursion) and at a frequency of thirty cycles per 
second for thirty minutes will not exceed 0.02%; the 
variation due to changes in line-supply voltage from 
10% above to 10% below the normal value will not ex- 
ceed 0.01%. Increasing the humidity from normal values 
to 95% humidity will cause a frequency variation which 
will not exceed 0.10%. 


The frequency response of the transmitter is uniform 
within plus or minus 5 db over the audio range of 300 to 
3000 cycles. The audio-frequency distortion is less than 
10% rms, measured with 90% modulation at 400 cycles. 
The residual noise level on the carrier is more than 46 db 
below the 100% modulation level. The audio system is 
capable of modulating the carrier at least 90% for voice 
emission. An audio input of 0.86 volt is required to 
modulate the carrier 90% at 400 cycles. The audio input 
circuit is designed to operate from a carbon microphone 
of approxim ‘tely 100 ohms internal resistance. The car- 
rier may be keyed at speeds up to 30 words per minute 
without objectionable chirp. 


The power output, as measured at the plates of the 
power-output tubes with normal supply voltage, is 10 
watts on voice and 25 watts on CW at all radio frequen- 
cies. The actual power delivered to the antenna, however, 
is dependent upon the type of antenna used. The 
output network of the unit is designed to operate 
into a single twenty-foot vertical radiator of the type 
known as a “whip” antenna. Approximately 60% of the 
above plate power is obtainable with this antenna. 


For the protection of the operating personnel, the 
transmitter is provided with an interlock switch. When 
the transmitter unit is removed from its cabinet, the inter- 
lock switch opens and all power is removed from the unit. 


But note that the interlock switch is by-passed and no 
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protection furnished if switch S602 of the remote-control 
unit is in the “ON” position. 


The transmitter is rigidly constructed to give a high 
degree of frequency stability under the conditions com- 
mon to the types of services for which the equipment 
yas designed. The frequency variation due to vibration 
of an amplitude of 1/16 inch in any plane and at a fre- 
quency of thirty cycles per second for thirty minutes will 
not exceed 0.05%; the variation due to changes in line 
supply voltage from 10% above to 10% below the nor- 
mal value will not exceed 0.01%. Increasing the humid- 
ity from normal values to 95% humidity will cause a 
frequency variation which will not exceed 0.10%. 


4. RECEIVER. 
(See figure 1-3.) 


The Type -46159-A Receiver employs a sensitive super- 
heterodyne circuit having one stage of r-f amplification 
and two stages of i-f amplification to give the sensitivity 
and selectivity that is necessary for operation under con- 
ditions experienced in normal service. 


The receiver's frequency range is the same as that of 
the transmitter, 1.5 megacycles to 12 megacycles, in three 
bands. 


Band 1: 1.5 Mc to 3 Mc 
Band 2: 3 Mcto 6 Mc 
Band 3: 6 Mc to 12 Mc 


Master-oscillator-controlled-operation is employed nor- 
mally, but provision is made for the optional use of crys- 
tal control. The latter is satisfactory in Bands 1 and 
2, but in Band 3 it results in somewhat reduced sen- 
sitivity. 

The input circuit of the receiver unit is designed to 
operate efficiently from the twenty-foot vertical “whip” 
antenna similar to that used for the transmitter. If de- 
sired, the same antenna may be used for both units. 


The receiver is of moderate sensitivity and will deliver 
6 milliwatts audio power with less than 15 microvolts 
input on all bands. The two stages i-f amplification 
provide good selectivity. Receivers contain IF trans- 
formers with the following characteristics: 


11 Kc wide at 6 db down 
18 Kc wide at 20 db down 
30 Kc wide at 40 db down 


The output circuit of the receiver is designed to work 
into a 500-ohm load. The maximum output, measured at 
the output jack with a signal 30% modulated at 400 
cycles being fed into the receiver at the ANTENNA ter- 
minal, is 1.4 watts. With a gain control set for 1 watt 
audio output the distortion is less than 5%. 


The receiver requires 12 volts a.c. or d.c. at 1.4 am- 
peres for the filaments and 225 volts d.c. at 95 milliam- 
peres for the plates of the tubes. 
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5. REMOTE-CONTROL UNIT. 
(See figure 1-4.) 


The Type CCY-23270-A Remote-control Unit contains 
all the components necessary for power and emission con- 
trol of the transmitter, and power and audio-input con- 
trol to the speaker or headphones, from a remote point. 
The unit contains a loudspeaker that may be used for 
reception, ar, if it is desired to use headphones, the head- 
phones cord plug may be inserted into the PHONES 
jack. A switch permits the selection of either loudspeaker 
or phones reception. 


6. ANTENNA LOADING COIL. 
(See figure 1-5.) 
The Type CML-47205 Antenna Loading Coil is essen- 


tial to the satisfactory performance of the transmitter 
when the latter is used with the recommended twenty- 


Figure 1-4 Remote Control Unit Type CC1-23270-A. foot vertical “whip” antenna in the frequency range of 
Front Perspective View 1.5 megacycles to 3 megacycles (Band 1). The inductance 
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of this coil is variable in steps marked from “0” to ‘‘6”. 
Step “0” (which is maximum inductance) is for the lower 
frequencies in this range, and step “5” (minimum induc- 
tance) is for the higher frequencies. Step ‘‘6” shorts out 
the loading coil, connecting the transmitter directly to 
the antenna lead-in. 

Two wing nuts are provided to insert the coil in series 
with the lead-in to the transmitting antenna and a bind- 
ing post (marked with “G’’) provides a means for 
grounding the metal cabinet in which the coil is housed. 


€-703 


s-70l 


£-701 


Figure 1-5 Antenna Loading Coil Type CML-47205. 
Front Perspective View 


7. POWER SUPPLIES. 


a. The Type CKP-21881-B Power Supply (figure 1-6) 
consists of a dual dynamotor unit operating from a 12- 
volt d-c source of power. One dynamotor furnishes 425- 
volt direct current for the high-voltage stages of the 
transmitter; the other furnishes 225-volt direct current 
for the low-voltage stages of the transmitter and for the 
operation of the receiver. Both circuits employ ripple- 
filter systems to reduce the ripple voltage to a negligible 
amount. Transmitter and receiver tube filaments and the 
relays are supplied from the same source of power as 
the dynamotors (batteries or other 12-volt d-c source.) 


0-402 L403 0-401 


Figure 1-6 Dual Dynamotor Power Unit 
Type -21881-B. Front Perspective View 
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6. The Type CKP-20309 Power Unit (figure 1-7) is 
designed for use with either 115v 50/60 cycle or 230 
volts 50/60 cycles a-c simply by changing the position of 
a toggle switch. This unit utilizes two full wave vacuum 
tube rectifier systems and a dry disc rectifier to furnish 
the necessary voltages for operation of the transmitter 
and receiver. 
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Figure 1-7 Rectifier Power Unit Type -20309. 
Top View 


c. The Type CKP-211330-B Single Machine Dyna- 
motor Power Unit (figure 1-8) consists of a multiple 
winding dynamotor capable of operating from either a 
12v or a 24v d-c source simply by changing the position 
of a plug located within the unit chassis. 


F2804 F2a0l| F2802 F2805 


Figure 1-8 Single Dynamotor Power Unit 
Type -211330-B. Top View 
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Figure 1-9 Motor Generator Power Unit Type 
-211100, and -21827-A. Front Perspective View 


d. The Type CKP-211100 Power Unit (figure 1-9) 
utilizes two motors and two generators to supply the 
voltage necessary for the operation of the transmitter 
and receiver. It is designed to operate from a 115 volt 
d.c. power source. 


e. The Type CKP-21827-A Power Unit (figure 1-9) 
utilizes two motors and two generators to supply the 
voltage necessary for the operation of the transmitter 
and receiver. It is designed to operate from a 230 volt 
d.c. power source. 


Both motor generator power units may be operated 
from either 115 or 230 volts by changing the motors. 
Symbol numbers 2100-2199 apply to Type CKP- 
211100; symbol numbers 2300-2399 apply to Type CKP- 
21827-A. Figure 1-9 may be used for both. 


8. INTERCONNECTING CABLES. 


A complete set of vinylite-covered shielded cables is 
furnished to interconnect the various units for the com- 
plete installation. The transmitter cable consists of eleven 
conductors and is used between the transmitter and the 
power-supply unit. It is eleven feet long and is fitted with 
a shielded 16-terminal female locking-type plug on each 
end. 

The receiver cable consists of seven conductors and is 
used between the receiver and the power-supply unit. It 
is ten feet long and is fetted with a shielded 12-terminal 
female locking-type plug on each end. 


The control cable consists of seven conductors and is 
used between the remote-control and the power-supply 
units. It is twenty feet long and is fitted with a shielded 
9-terminal female locking-type plug on each end. 


The plugs at the two ends of each cable are alike, 
except that one is right-angled and the other straight. 
Thus each cable may be reversed end-for-end, if desired, 
for convenience in setting up an installation. 


Two #6 Allen-head set screws (four to a cable) hold 
the cable clamps firmly to the cables. These set screws 
are covered -with glyptal. 


Original 


NAVSHIPS 900,705 


Section | 
Par. 7d-12 


9. TELEGRAPH. KEY. 


The Type CSE-26018 Telegraph Key is the standard 
hand type equipped with a shorting lever. It has a lac- 
quered brass finish and platinor points. It is accompan- 
ied by a cord-and-plug assembly including a 34-inch 
2-conductor cord and 3-circuit plug that may be inserted 
into the MICROPHONE-OR-KEY jack on either the 
transmitter panel or the remote-control unit. 

The red band appearing on the plug or its cord and 
the red washer of the jack indicates that the circuit em- 
ployed is the type “A” or “Red” connection. This cir- 
cuit is shown in figure 2-44. 


10. MICROPHONES. 


1wo Type CTE-51004-C Microphones are supplied 
with the equipment. Each microphone is of the single- 
button carbon type and is equipped with a “push-to- 
talk” switch for the operation of the transmitter relays. 
Each microphone has an internal resistance of approxi- 
mately 100 ohms and is accompanied by a cord-and-plug 
assembly including a 51-inch 3-conductor cord and a 3- 
circuit plug that may be inserted into the MICRO- 
PHONE-OR-KEY jack on either the transmitter panel or 
the remote-control unit. This microphone is designed for 
close talking and its frequency characteristics and con- 
struction are such as to give excellent articulation on 
voice while reducing the effects of surrounding noise. 
The plug and jack circuit is the type “A” or “Red” 
connection. 


11. TOOLS. 


A set of two Bristo wrenches (one No. 6 and the other 
No. i0) is mounted on the inside rear wall of the re- 
ceiver unit. These wrenches are used for removing or 
tightening control knobs, etc. A similar set is mounted 
on the middle partition inside the transmitter unit. 


12. CRYSTALS. 


As previously indicated, crystals are supplied with 
some, but not all, equipments. The characteristics of 
these crystals are as follows: 

Temperature coefficient—frequency variations are not 
to exceed 3 cycles per megacycle per degree Centi- 
grade. Not to exceed 0.01% due to variations of 
the ambient temperature between 0°C (32°F) and 
50°C (122°F). 

Humidity—frequency variations not to exceed 0.001% 
during variations of humidity between 30% and 
95%. 

Line voltage—frequency variations not to exceed 
0.001% during + 10% variations in line voltage. 

Accuracy—frequency variations not to exceed +0.05% 
of the required frequency when checked at 25°C 
(77°F) and at normal operating voltages. 
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13. QUICK REFERENCE DATA. 


General Description 


Radio Telephone and Telegraph Transmitting and Receiving Equipment. 
Navy Models TCS-14 and TCS-15 


Contract numbers and dates 


TCS-14{/NXsr 38314 
NXsr 48390 
NXsr 86279 
TCS-15|NXsr 91960 
N5sr 8595 
N5sr 10539 


Sept. 23, 1943 
Feb. 14, 1944 
Dec. 18, 1944 
Mar. 1, 1945 

June 27, 1945 
July 25, 1945 


Contractor 


Air King Products Co., Inc., Brooklyn, New York. 


Cognizant Naval Inspector 


Inspector of Naval Material, New York, New York. 


Frequency range 


1.5 Mc to 12 Mc. 


| Type of frequency control 


Master oscillator or crystal oscillator. 


| Type of emission 


Voice-modulated or CW. 


Nominal carrier output 


10 watts on voice-modulated emission. 


25 watts on CW emission. 


14, TUBE COMPLEMENT. 


One set of tubes for the complete equipment sonsists of: 


rr | | SS 


Symbol Type Unit Type 

Designation Quantity Number Circuit Function Number 
V101 1 12A6 Master Oscillator —52245 
V102 1 12A6 Crystal Oscillator —52245 
V103 1 12A6 Buffer-Doubler —52245 
V104, V105 2 1625 Power Amplifiers —52245 
V106, V107 2 1625 Modulators —52245 
v201 1 12SK7 R-F Amplifier —46159 
V202 1 12SA7 Converter 46159 
V203 1 12A6 Oscillator 46159 
V204 1 12SK7 First I-F Amplifier 46159 
V205 1 12SK7 Second I-F Amplifier 6159 
V206 1 12SQ7 Detector-BFO 46159 
V207 1 12A6 Audio Amplifier 46159 
V2201, V2202 2 5R4AGY H.V. Power Rectifier —20309 
V2203, V2204 2 6X5GT L.V. Power Rectifier —20309 
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EQUIPMENT. 


Name 
of 
Unit 


EQUIPMENT SUPPLIED FOR SINGLE DYNAMOTOR POWER UNIT INSTALLATIONS 


NAVSHIPS 900,705 Section | 
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Radio Transmitter, complete 
with cabinet, shock mount 


Radio Receiver, complete with 
cabinet, shock mount and 
tubes:i.68, 258i ee seit dinen 

Remote Control Unit......... 

Loading Coil ................ 

Cable for connecting the re- 
ceiver and power supply... . 

Cable for connecting the re- 
mote control unit and 
power supply.............. 

Cable for connecting the 
transmitter and power sup- 
DIV ic Se een Pye os 

Carbon Microphones with 
cord and plug assembly ... 

Telegraph Key with cord and 
plug assembly.............. 

Vertical Mounting Kit....... 

Base plates for use with trans- 
mitter and receiver.......... 

Instruction Books 

Equipment Spares 


Single Dynamotor Power Unit* 


Power Unit Spares 


Overall Dimensions Volume Weight 
Navy (Height, Width, Depth) (Cubic Feet) (Pounds) 
Type 
Designation 
Un- Un- 
Crated Uncrated Crated | crated | Crated | crated 
-52245-A 11” x 1334” x 1113,6” 1.033 |] 
| 
-46159-A 111A6” x 131346” x 11% 1.05 
~23270-A 45" x 73," x 534," 0.108 
-~47205 6” x BY4” x 634” 0.194 
10’L. 
z 
NX 
* 25 475 
& 20’ L. 
N | 
N 
* 
FY 11/L. 
r] 
a 
-26018 | 
10" x 14745" x 54" 052 
834" x 11%" x 34" 
-211330-B 954" x 82542” x 1215/46” 0.63 


* Only one power unit is supplied with each TCS equipment. 


Note: Since the equipment covered by this Instruction Book is furnished by several manufacturers, the prefix to 


Navy Type Designations has been omitted. Prefixes apply as follows: 


Equipment built by Air King.....0.0.0. 00... cece net een ees CKP 
Equipment built by Cinaudagraph Speakers Inc............... 0.0 cece eee eee eee ees CCY 
Equipment built by Meissner Mfg. Co.......00... 20000 cee eens CML 
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e 
b. EQUIPMENT SUPPLIED FOR DUAL DYNAMOTOR POWER UNIT INSTALLATIONS < 
| Overall Dimensions Volume Weight 
Quan. Navy (Height, Width, Depth) (Cubic Feet) (Pounds) 
Per , Type Ee RE Ee eS 
Equip. Designation 
Un- Un- 
Crated Uncrated Crated | crated | Crated | crated 
Radio Transmitter, complete 
with cabinet, shock mount 
and tubes.................. -52245-A 11” x 1334” x 111349” 1.033 48.0 
Radio Receiver, complete with 
cabinet, shock mount and 
Petinacars BR ert S pelanata eave tedt _.| -46159-A 111,44” x 1313/6” x 11% 1.05 38.13 
Remote Control Unit......... ~23270-A 454"x 754" x 534.” 0.108 6.13 
Loading Coil................ -47205 6” x B14" x 634” 0.194 3.75 “s 
Cable for connecting the re- ) 
ceiver and power supply.... 10’L. 2.88 
Cable for connecting the re- 
mote control unit and 
power supply.............. 20’ L. 5.25 
Cable for connecting the 
transmitter and power sup- 
Sah atechsens th gab ae hace en id 11'L. 3.13 
Carbon Microphones with 
cord and plug assembly ... lea. .05 
Telegraph Key with cord and 
plug assembly.............. 05 
Vertical Mounting Kit....... 5.0 
Base plates foruse with trans- 
mitter and receiver.......... 10” x 147/6" x 54" F 10.0 
Instruction Books 834" x 1114" x 3%," 5 
Equipment Spares aie 
Dual Dynamotor Power Unit* -211881-B TY" x 1234" x 734" 27.0 ee 
Power Unit Spares........... 13” x 23” x 16” 2 84.0 
* Only one power unit is supplied with each TCS equipment. 
° 
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EQUIPMENT SUPPLIED FOR RECTIFIER POWER UNIT INSTALLATIONS 


Navy 
Type 
Designation 


Overall Dimensions 
(Height, Width, Depth) 


Volume 
(Cubic Feet) 


Weight 
(Pounds) 


Radio Transmitter, complete 
with cabinet, shock mount 
and tubes 


| Radio Receiver, complete with 


cabinet, shock mount and 
tubes eine. 25s hscc ene hes 

Remote Control Unit 

Loading Coil 

Cable for connecting the re- 
ceiver and power supply... . 

Cable for connecting the re- 
mote control unit and 
power supply 

Cable for connecting the 
transmitter and power sup- 
ply 

Carbon Microphones with 
cord and plug assembly ... 

Telegraph Key with cord and 
plug assembly.............. 

Vertical Mounting Kit 

Base plates for use with trans- 
mitter and receiver 

Instruction Books 

Equipment Spares 


Rectifier Power Unit* 
Power Unit Spares............ 


-52245-A 


~46159-A 
-23270-A 
-47205 


Uncrated 


Un- 
crated 


Un- 


crated | Crated 


11” x 1334” x 1113/6” 


1146” x 131346” x 11% 
44%" x 75K" x 53/4” 
6” x 81Q” x 634,” 


10’L. 


10” x 1476" x 54” 
834"x 114%" x 34" 


1014” x 17%" x 167% 


* Only one power unit is supplied with each TCS equipment. 
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| d. EQUIPMENT SUPPLIED FOR MOTOR GENERATOR POWER UNIT INSTALLATIONS | 


Overall Dimensions Volume Weight 
Quan. Name Navy (Height, Width, Depth) (Cubic Feet) (Pounds) 
Per of Type 
Equip. Unit Designation 
Un- Un- 
Crated Uncrated Crated | crated | Crated | crated. 
1 Radio Transmitter, complete i} 
with cabinet, shock mount 
and tubes.................. -§2245-A 11” x 1334” x 1113/6” 
1 Radio Receiver, complete with 
cabinet, shock mount and 
tubes. . wees. | -46159-A 11146” x 1313,46" x 117% 
1 Remote Control Unit......... -23270-A 454" x 754" x 53” 
1 Loading Coil ................ -47205 6” x 814" x 6%" 
1 Cable for connecting the re- 
ceiver and power supply.... 10’L. 
1 Cable for connecting the re- a 
mote control unit and « 
power supply........ ee Bing See 20’L. 
1 Cable for connecting the = 
transmitter and power sup- N 
PIV. ised ene toes ee one ty 1VL, 
2 Carbon Microphones with st 
cord and plug assembly ...{| ———— 2 
1 Telegraph Key with cord and 
plug assembly.. woes... | -26018 | 
1 Vertical Mounting Kit gettadel 
2 Base plates for use with trans- 
mitter and receiver.......... eesoual 10" x 147Ag" x 5%" 
2 Instruction Books 83%4"x 1114" x %. 
1 Motor-Generator Power Unit*| -211100 or 124%" x 16" x 2214” 
-21827-A 


Power Unit Spares 


* Only one power unit is supplied with each TCS equipment. 
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1. GENERAL. 


The circuits employed in TCS-14 and TCS-15 radio 
equipment present no novel features that require exten- 
sive treatment for the man familiar with basic principles 
of radio apparatus. But in the application of those cir- 
cuits to equipment designed for use under severe con- 
ditions, on fixed frequencies and for operation from 
remote control points, several interesting and important 
circuits have been incorporated to control the function- 
ing of the’ apparatus. 


TRANS. ANT. REC. ANT. 


[REMOTE 
CONTROL 


2. TRANSMITTER CIRCUITS. 


Note 


The names of the controls, which are on the Figure 2-1 Block Diagram of Complete 

panels of the various units, will be shown in TCS Equipment 

capital letters exactly as they appear on the 

panels. These usually will be followed by circuit In Band 1 (1.5 Mc to 3 Mc) and Band 23 Mc to 6 

Mc) the plate circuit of the master oscillator tube is un- 

: : tuned and the output is capacitively coupled through 

tion. For example: TUNING capacitor C101A. C106 and C108 to the grid circuit of the buffer-doubler 
tube V103. In both these bands the output of the oscilla- 
tor is within the range of 1.5 Mc to 3 Mc. In Band 3 (6 
Mc to 12 Mc), however, a tank circuit (see figure 2-3) 
consisting of L103, C107, and C101B, is switched into 
the oscillator plate circuit and the oscillator then acts as 


symbols for the purpose of further identifica- 


MASTER 
OSCILLATOR 
v-101 


ae BUFFER- FINAL 
AMPLIFIER AMPLIFIER 
V-104 


V-103 


v-105 
CRYSTAL 
OSCILLATOR = 
v-l02 
MODULATOR 
CD=- "v-06 


V-107 


Figure 2-2 Transmitter Type—52245-A. 
Block Diagram 


a. OSCILLATOR. (See figures 2-5, 2-6, 2-7.)—The 
master-oscillator section employs a type 12AG tube V101 
in a Hartley circuit and is continuously tunable from sto! 

1.5 Mc to 3 Mc. By adjustment of the TUNING capaci- 
tor C101A, output may be obtained on any frequency 
within this band. Figure 2-3 Exciter Plate Tank Assembly 
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a harmonic generator. Thus, output from the oscillator 
may be obtained in the band of frequencies from 3 Mc 
to 6 Mc, 


The crystal-oscillator section (see figure 2-4) employs 
a type 12A6 tube V102. When crystal control is selected, 
the screen voltage is removed from the master oscillator 
V101 and applied to the crystal oscillator V102. As in 
the case of the master-oscillator circuit, when the BAND 
SWITCH S101 is rotated to Band 3 (6 Mc to 12 Mc), 
the crystal oscillator operates as a harmonic generator, 
producing an output on the second harmonic frequency 
of the crystal in use. 


6. BUFFER AMPLIFIER. (See figure 2-5.)—Tube 
V103 is a type 12AG that acts as a buffer amplifier, with 
or without frequency doubling. The grid circuit is capaci- 
tively coupled through C106 and C108 to the plate cir- 
cuit of the oscillator. Combination grid-leak and cathode 
bias is employed. When operating in Band 1, V103 acts 
as a straight amplifier. In Bands 2 and 3, V103 acts as a 
buffer-doubler. The BAND SWITCH S101A selects the 
proper inductor, and the plate circuit is tuned to the Figure 2-4 Crystal Bracket Assembly, Bottom View 
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Figure 2-5 Transmitter R-F Exciter Circuit 
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proper frequency by the adjustment of the TUNING 
capacitor C101C. 
x102«RI2S- -RIOS—-X103_—CII3 


DAY: 
Rizo 


Figure 2-6 Master Oscillator Assembly, Bottom View 


c. FINAL AMPLIFIER. (See figure 2-8.)—The final 
amplifier employs two type 1625 tubes V104 and V105 
operating as Class-C amplifiers in a parallel-connected 
circuit. Grid resistors R107 and R112 supply the necessary 
bias. Both tubes are used in CW, but only one in VOICE 
transmission. When the VOICE-CW switch S105 is in 
the “VOICE” position, only V104 is operative; V105 is 
disabled by an open filament circuit and a high resistance 
R113 in its cathode circuit. The output stage operates as 
a straight amplifier on all frequencies. A direct-current 
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Figure 2-7 Master Oscillator Assembly, Top View 


potential of approximately 400 volts is applied to the 
plates of the tubes. Screen voltage is obtained from the 
dropping resistors R108, R169, R110, and R111 in the 
high-voltage circuit. 

Full power output to the antenna may be obtained by 
closing the circuit of the MICROPHONE-OR-KEY jack 
J101. Voltage is thus applied to the plates of all the tubes 
in the circuit. When the OSCILLATOR SELECTOR 
switch S104 is rotated to the “MO TEST” position, volt- 
age is applied to the plates of the oscillator and buffer 
tubes only without the necessity for closing the circuit of 


Figure 2-8 Transmitter Final-Amplifier and Antenna-Coupling Circuits 
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Figure 2-9 Transmitter Modulator Circuit 


the MICROPHONE-OR-KEY jack. When so operated, 
the frequency of the transmitter may be checked. 


d. MODULATION SYSTEM. (See figure 2-9.)—The 
modulation system employs two type 1625 tubes V106 
and V107 in a push-pull, class-B modulator. The output 
of a single-button carbon microphone MI-801 is coupled 
to the grids of the modulator tubes by the input trans- 
former T101. Microphone current is obtained from the 
cathode circuit of the modulators.. Modulator bias is ob- 
tained by the use of a cathode resistor R118. Screen 
voltage is obtained through dropping resistor R119. 


When the VOICE-CW switch S105 is placed in the 
“VOICE” position, the voice relay K101 is actuated, 
applying filament power to the modulators. When the 
microphone “push-to-talk” button is pressed, the com- 
bined power-and-antenna relay K102 is actuated, apply- 
ing power to the plates of the modulator tubes. Both the 
plate and screen of the final amplifier tube V104 are 
modulated. 


e. OUTPUT CIRCUIT. (See figure 2-8.)—The output 
circuit consists of a tank inductor L107. The PLATE 
TUNING capacitor C116, and the padding capacitors 
C117 and C118. This combination will tune over the 
entire frequency range of the transmitter. The taps of the 
tank inductor and the padding capacitors are so arranged 
that a favorable L/C ratio is maintained throughout. 
BAND SWITCH section S102, which is ganged to 
BAND SWITCH section S101, selects the proper tap and 
padding capacitor for each band of frequencies. 


When the BAND SWITCH is in position 1, the entire 
inductance of inductor L107 is utilized, padding capacitor 
C117 is shorted out and padding capacitor C118 is con- 
nected in parallel with the capacitor combination, C116 
and C119. When the BAND SWITCH is in position 2, a 
small portion of inductor L107 is shorted out, padding 
capacitor C118 is removed from the circuit and padding 


2-4 


capacitor C117 is connected in series with the variable 
capacitor C116. When the BAND SWITCH is in posi- 
tion 3, a larger portion of the inductor L107 is shorted 
out, padding capacitor C118 is removed from the circuit 
and padding capacitor C117 is connected in series with 
the variable capacitor C116. 


The combination plate-tank inductor and variable 
coupler L107 regulates the degree of coupling between 
the final amplifier tank circuit and the antenna. The vari- 
able inductor L108 and the antenna-padding capacitor 
C121 provide a variable means of matching the output 
circuit of the transmitter to the radiation system. With 
the ANT. COND. switch $103 in the “OFF’’ position, 
C121 is out of the circuit and L108 is connected directly 
to the antenna; in the “PARALLEL” position, C121 is 
in parallel with the antenna and ground, while L108 is 
still connected directly to the antenna; in the “SERIES” 
position, C121 is connected in series with L108 and the 
antenna. By selecting the proper combination, a wide 
range of antenna lengths can be properly matched. 


Operation within the frequency range of Band 1 (1.5 
Mc to 3 Mc) may be improved by connecting the external 
ANTENNA LOADING COIL (CML-47205) in series 
with the antenna lead-in. 


j. FILAMENT CIRCUIT. (See figure 2-40.)—The fil- 
aments of the master oscillator V101, the crystal oscillator 
V102, the bufter-doubler V103, and the power amplifier 
V104 are connected in parallel and have filament power 
applied whenever the POWER switch S107 on the trans- 
mitter panel is placed in the “ON” position. The filament 
of the remaining power amplifier tube V105 is energized 
when the EMISSION selector switch S105 is placed in the 
“CW” position. The placing of the EMISSION selector 
switch in the “VOICE” position energizes the filaments 
of the modulator tubes V106 and V107 and removes 
filament power from the power amplifier tube V105. 
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3. RECEIVER CIRCUITS. 
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Figure 2-10 Receiver Type—46159-A. 
Block Diagram 


The seven-tube superheterodyne receiver employs a 
radio-frequency amplifier V201, a converter V202, a 
separate oscillator V203, two intermediate-frequency 
amplifiers V204 and V205, a detector-amplifier V206 
and an audio output tube V207. 


a. R-F AMPLIFIER CIRCUIT. (See figures 2-11, 
2-12.)—A type 12SK7 triple-grid amplifier tube is em- 
ployed as the r-f amplifier V201. This r-f amplifier is 
coupled to the antenna through inductor L201, or L202, 
or L203, and the fixed capacitor C206. The BAND 
SWITCH section S208 selects the appropriate inductor 
to be used with each band of frequencies. The variable 
capacitor C201C tunes the r-f amplifier circuit and is 
one section of the three-section variable capacitor that 
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is rotated by the TUNING control on the front pane 
of the receiver. . 


The plate of the r-f amplifier V201 is coupled to the 
grid of the ‘converter tube V202 through inductor L204, 
or L205, or L206, and the fixed capacitor C220. The 
BAND SWITCH section S207 selects the appropriate 
inductor. Tuning is accomplished by means of the vari- 
able capacitor C201B, which is another section of the 
three-section variable capacitor. 


The gain of this stage (as well as the two i-f stages) is 
controlled by varying the cathode resistance with the 
R. F. GAIN control R216. Screen voltage is obtained 
from the 225-volt supply and is dropped through a volt- 
age dividing circuit consisting of R213, R217, and R231. 
AVC is supplied through resistor R202. 


5. CONVERTER. (See figures 2-13, 2-14.)—A type 
12SA7 pentagrid tube is employed as the converter V.202. 
This tube is excited by a separate oscillator V203 except 
during periods of crystal-controlled operation. When 
crystal reception has been selected by the operation of 
the OSCILLATOR SELECTOR switch $202, a section 
of V202 operates as the oscillator to self-excite the con- 
verter. The full 225 volts are applied to the plate 
through the primary of the i-f transformer Z201 and 
screen voltage for the tube is obtained through the drop- 
ping resistor R205 in series with the plate-supply volt- 
age. When the transmitter carriet is on, this screen volt- 
age is removed from V202 by the operation of the 
carrier-control relay K103 in the transmitter. The AVC 
voltage is applied to the grid of the converter tube 
through the grid resistor R209. 


c. OSCILLATOR. (See figures 2-14, 2-15.)—It is 
probable that the receiver, for most of the time, will be 
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Figure 2-13 Converter Assembly, Side View 


operated continuously tunable over its entire frequency 
range. For this type of operation the OSCILLATOR 
SELECTOR switch $202 is rotated to the “MO” posi- 
tion, switching in a type 12A6 beam power tube V203 
as a separate oscillator to excite the converter V202. 
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The BAND SWITCH control operates selector switch 
$201 which selects the proper grid coil for this oscillator. 
Variable capacitor C201A, still another section of the 
three-section variable capacitor described above, tunes 
the oscillator to a frequency 455 Kc (the intermediate- 
frequency, employed here) lower than the frequncy of 
the signal that is being received. 


However, provision is made for optional crystal-con- 
trolled operation, and in that case the triode section of 
V202 serves as the high-frequency oscillator, while V203 
is disabled by the removal of its plate and screen power. 
Four positions of the OSCILLATOR SELECTOR switch 
$202 (C01, C02, C03 and C04), are provided for crystal- 
controlled operation. The crystals themselves may be 
ground within the range of 1.5 Mc to 3 Mc or they may 
be ground to higher frequencies if desired. They may be 
operated on the fundamental, the second harmonic, or— 
if necessary—the fourth harmonic, and in all cases their 
operating frequency should be 455 Kc above or below the 
desired reception frequency. 


d. 1-F AMPLIFIER CIRCUIT. (See figures 2-18, 2-19, 
2-20, 2-21.) —Two type 12SK7 triple-grid amplifier tubes 
are utilized as intermediate-frequency amplifiers. The 
output of the converter tube V202 is fed into the grid 
of the first intermediate-frequency amplifier tube V204 
through the interstage transformer Z201. The plate of 
the first i-f amplifier tube V204 is coupled to the grid 
of the second i-f amplifier tube V205 by the second 
interstage transformer Z202. The plate of the second i-f 
amplifier tube is coupled through the third i-f trans- 
former to the diode detector of the 12SQ7. 
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Figure 2-15 Oscillator Assembly, Side View 
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As is the case with the r-f amplifier V201, the gain of 
both i-f stages is controlled by varying the cathode resist- 
ances with the R. F. GAIN control R216. Screen voltage 
is obtained by connecting dropping resistors in series with 
the 225-volt supply. When the transmitter carrier is 
turned on, screen voltage is removed from the first i-f 
amplifier tube V204 by the operation of relay K103 in 
the transmitter. AVC voltage is supplied to the grid of 
only the first i-f amplifier V204 through resistor R230. 


e. DETECTOR-BFO. (See figures 2-17, 2-22.)—A 
duplex-diode high-mu triode type 12SQ7 is employed as 
a cembination detector and beat-frequency oscillator 
V206. The diode plates of this tube are connected to- 
gether and coupled to the output of the second i-f ampli- 
fier by the transformer Z203. 


The triode section of V206 operates as a beat-frequency 
oscillator. When CW reception is selected by the opera- 
tion of the MOD.-CW switch S203, the impedance of the 
grid circuit is changed by connecting capacitor C229 Figure 2-18 First I-F Assembly 
across the grid resistor R221. Thus the circuit made up of 
cathode, grid and triode plates is made to oscillate by the 
feedback coupling transformer Z204. The output of 
the oscillator beats with the incoming signal to give an 
audible beat note that is fed to the grid of the audio 
amplifier V207. The frequency of the beat note may be 
varied over a small range by the operation of the CW 
PITCH control located on the receiver panel. This control 
operates the trimmer capacitor incorporated in the trans- 
former Z204. Plate voltage foz V206 is supplied from 
the 225-volt supply through resistor R222 and the sec- 
ondary of transformer Z204. 
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Figure 2-17 BFO Assembly, Bottom View Figure 2-20 Third I-F Assembly 
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Figure 2-21 Receiver I-F Amplifier Circuit 


f. AVC CIRCUIT. (See figure 2-23.)—The AVC 
voltage is applied to the grids of three tubes in the re- 
ceiver, the r-f amplifier V201, the converter V202, and 
the first i-f amplifier V204. A portion of the negative 
voltage that is developed across the load resistors R225, 
R220 and R226 of the detector is utilized to control the 
output of the receiver. The filter consisting of resistor 
R227 and capacitor C232A filters out the audio com- 
ponent of the voltage that is applied to the grids. A com- 
bination of series and shunt feed is employed. The r-f 
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‘amplifier and th¢ converter tubes are shunt fed through 

resistors R202 and R209 and the i-f amplifier is series 
fed through resistor R230 and the secondary of the i-f 
transformer Z201. 

During periods of CW reception, the AVC action is 
grounded out by grounding the lower ends of the grid 
tesistors R202, R209 and R230 by operation of the 
MOD.-CW switch S203, or by the operation of switch 
$206. This latter switch, which operates in conjunction 
with the R. F. GAIN control R216, is opened when the 
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Fig. 2-23 Receiver Automatic-Volume-Control Circuit. 


R. F. GAIN control is rotated to its maximum clockwise 
position. The AVC is now operative. When CW recep- 
tion is desired, the R. F. GAIN control is advanced only 
partially, closing switch S206 and rendering the AVC 
action inoperative. 


g. AUDIO AMPLIFIER. (See figure 2-22.)—In addi- 
tion to acting as a detector, BFO and AVC tube, V206 
also serves as the first a-f amplifier. The output of the 
diode-detector section is amplified in the triode audio- 
amplifier section of V206 and is resistance-coupled to the 
audio output tube V207, a type 12AG6 beam power tube. 
Audio output is controlled by the A. F. GAIN control 
R220 which controls the input from the diode section of 
V206 to the grid of the triode section of the same tube. 
The output of V207 is coupled to PHONES jack J201 
through the output transformer T201. Dropping resistor 
R229 is in the secondary circuit of this transformer to 
match the output to the headphones. 

When the transmitter is operated, the receiver is dis- 
abled by removing the screen voltage from the r-f ampli- 
fier V201, the converter V202, and the first i-f amplifier 
204 by shorting out the secondary of the audio output 
transformer T201 and by grounding the ANTENNA 
terminal. These disabling actions are accomplished by the 
operation of relay K103 in the transmitter, which is 
actuated when the MICROPHONE-OR-KEY circuit is 
closed. 


4. ANTENNA. 
(See fig. 2-24.) 
Either a single antenna or seperate antennas may be 
used for transmission and reception. If a single antenna 
is to be used, this antenna should be connected to the 
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ANTENNA post E105 of the transmitter and a wire 
jumper should be run between the RECEIVER post E107 
of the transmitter and the ANTENNA post E201 of the 
receiver. No jumper is necessary if separate antennas are 
used, 

The output network of the transmitter and the input 
circuit of the receiver are designed to satisfactorily match 
a twenty-foot vertical antenna of the type known as the 
“whip” or “‘fishpole” antenna. However, if the transmit- 
ter is to be operated in the frequency range 1.5 Mc to 3 
Mc, it is desirable to connect the Type CML-47205 
Antenna Loading Coil Unit in series with the antenna 
to permit a better matching of the transmitter output 
network to the vertical radiator. This inductor is then a 
part of the antenna coupling network and should be 
mounted as close to the transmitter as possible to keep 
r-f losses down to a minimum. 


Fig. 2-24 Antenna Loading Coil 
Schematic Diagram 
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Fig. 2-25 Remote-Control Unit Type CCY-23270-A—Schemutic Diagram 


5. REMOTE-CONTROL CIRCUITS. 
(See figures 2-25, 2-26.) 

The Type CCY-23270-A Remote-Control Unit enables 
the TCS equipment to be operated from a remote point 
(up to twenty feet—the length of the cable connecting 
the remote-control and power-supply units). The remote- 
control unit contains the switches and controls necessary 
for the operation of both the transmitter and the receiver. 
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Fig. 2-26 Remote Control Unit 
Open Bottom Vew 


Original 


TRANSMITTER ON-OFF switch S602 and RECEIVER 
ON-OFF switch S603, located on the panel of the remote- 
control unit, perform the same functions as the POWER 
switches S107 and S205 in the transmitter and receiver 
units respectively. Tue MICROPHONE jack J602 is con- 
nected ‘a parallel with the MICROPHONE-OR-KEY 
jack J101 in the transmitter unit and permits the control 
of the transmitter carrier from the remote position. Re- 
ception may be had either over the permanent-magnet 
speaker contained in the remote-control unit or head- 
phones which may be plugged into the PHONES jack 
J601. SPEAKER-PHONES switch S601 permits the selec- 
tion of either loudspeaker or headphones reception. The 
audio input to the speaker or phones is controlled by the 
VOLUME CONTROL R601, in the remote-control unit. 


6. HAND SET CONNECTIONS. 


Although a hand set is not supplied with TCS equip- 
ment, provisions are made for its use through a terminal 
strip located within the remote-control unit (see figures 
2-25 and 2-26). If the four knurled knobs are loosened, 
the bottom mounting plate may be removed, exposing 
this four-terminal strip. The circuit of a suitable hand set 
is shown in figure 2-27 with the leads numbered to cor- 
respond with the engraving on the terminal strip in the 
remote-control unit. Like numbered leads and terminals 
should be connected together. 
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Figure 2-27 Handset Schematic Diagram 


7. POWER-CONTROL CIRCUITS. 


POWER switch S205, on the receiver panel, is the pri- 
mary power control switch of the TCS equipment. When 
this switch is piaced in the “ON” position, filament 
power is applied to the receiver tubes and primary power 
is applied to the low-voltage section of the power unit. 
This, in turn, applies plate and scteen power to all tubes 
in the receiver unit. 

After POWER switch S205 has been placed in “ON” 
position, placing POWER switch S107 on the transmitter 
panel in the “ON” position will apply filament power to 
the tubes in the transmitter and operate the relay in the 
power unit that will apply primary power to the high- 
voltage section of the power unit. 

If the OSCILLATOR SELECTOR switch S104 on the 
transmitter panel now is placed in the “MO TEST” posi- 
tion, plate and screen power will be applied to the oscil- 
lator and buffer tubes. A frequency check now may be 
made on the transmitter. If the OSCILLATOR SELEC- 
TOR switch is in any position other than the “MO TEST” 
position, it is necessary to operate the “push-to-talk” but- 
ton on the microphone or the telegraph key to close the 
carrier-control circuit through MICROPHONE-OR-KEY 
jack J101 before high voltage will be applied to any tube 
in the transmitter. The operating of the “push-to-talk” 
button on the microphone or the closing of the telegraph 
key completes the circuit necessary for the operation of 
relays K102 and K103 in the transmitter. If the EMIS- 
SION selector switch S105 on the transmitter panel is 
placed in the “VOICE” position, relay K101 is energized 
and when operated, completes the circuit from the modu- 
lator tube plates and screens to the carrier-control relay 
so that when the circuit through J101 is completed, plate 
power is applied to the modulator tubes V106 and V107. 
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8. POWER SUPPLY CIRCUITS. 


a. The Type -21881-B Power Supply (see figures 2-28, 
2-29, 2-30, 2-31) operating from a 12-volt direct-current 
source, contains two dynamotors, D401 which furnishes 
the 425-volt direct current for the high-voltage stages 
of the transmitter and D402 which supplies the 225-volt 
direct current for the low-voltage stages of the trans- 
mitter and for the operation of the receiver. Both the 
input and output circuits of the dynamotors are filtered 
to reduce the interference caused by brush arcing and to 
reduce the ripple components of the output. Relay K401, 
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Fig. 2-28 Type -21881-B Dynamoftor Power Supply 
Top View 
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Fig. 2-29 Type -21881-B Dual Dynamotor Power 
Supply —Block Diagram 
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operated by closing the POWER switch S107 on the 
transmitter panel, controls the filament voltages to the 
receiver and transmitter and the voltage that is applied 
to the motor section of the high-voltage dynamotor 
D401. A spark-suppressing circuit consisting cf R402 
and capacitor C412 is connected across the contacts of 
relay K401. 

Two 0.0047,f mica capacitors (C402 and C403) are 
part of the D401 high-voltage dynamotor and are acces- 
sible when the end bells of this dynamotor are removed. 
Similarly, two 0.0047,f mica capacitors (C409 and 
C410) are part of the D402 low-voltage dynamotor and 
may be reached by removing the end bells of that 
machine. 

A 30-ampere 25-volt fuse F402 is inserted in the input 
to dynamotor D401 and a 15-ampere 25-volt fuse F401 
protects the input to dynamotor D402. These fuses, and 
a spare of each type, are located on the power-unit 
chassis. 
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Fig. 2-30 Type -21881-B Dual Dynamotor Power Supply—Schematic Diagram 
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IMPORTANT: As supplied, the negative lead from 
the power source must be connected to the terminal of 
the power-supply unit which is marked with “GND” 
(ground). If it should become necessary to ground the 
positive lead of the power source, provision tor doing 
this is afforded by the terminal strip on the chassis of 
the power-supply unit. When changing the polarity of 
the power input to the power-supply unit, it must be 
remembered that the input connections to both dyna- 
motors must be changed. 
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Fig. 2-31 Type -21881-B Dual Dynamotor Power 
Supply —Boftom Open View 
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b. The Type -20309 Power Unit (figures 2-32, 2-33, 
2-34, 2-35) is designed for operation from either a 
115-volt or a 230-volt 60 cycle A-C power source. Dual 
input voltage operation is accomplished by means of 
tapped transformer primaries. A toggle switch, $2201, 
is employed to select the proper primary taps for the 
line voltage used. 

It employs two full-wave rectifier systems to supply 
225 volts and 400 volts for application to the plates and 
screens of the tubes in the transmitter and receiver. Fila- 
ment power is supplied by the step-down transformer, 
T2203. A second winding on transformer, T2203, is 
connected to a dry disc rectifier, CR2201. The disc rec- 
tifier supplies the d-c voltage necessary for the operation 
of the relays in the transmitter and relay K2201 in the 
power unit. The low voltage section of the power unit 
employs two Type 6X5GT high vacuum full-wave rec- 
tifiers with the plates connected in parallel and the fila- 
ments connected in series. Relay K2201 is energized by 
the operation of the POWER switch, S207, in the trans- 
mitter. The high voltage section of the power unit em- 
ploys two Type 5U4G or two Type 5R4GY high-vacuum 
full-wave rectifier tubes. The plates of these tubes are 
connected in parallel across the secondary of the high 
voltage transformer, T2202. Filament Power necessary 
for the operation of the high voltage rectifiers, V2201 
and V2202, is supplied by transformer, T2204. The 
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Fig. 2-32 Type -20309 Rectifier Power Supply—Schematic Diagram 
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operation of relay K2201 closes the primary circuit of 
the high voltage transformer, T2202, and energizes fila- 
ment circuits of the transmitter and receiver. The output 
voltages of both sections of the power unit are ade- 
quately filtered to reduce the ripple voltage to a neg- 
ligible value, and each supply is equipped with a bleeder 
resistor to discharge the filter capacitors when the unit 
is turned off. A fuse in the primary of each section of 
the power unit protects rectifiers and transformers from 
damage due to overload. Separate fuses are used for 
115-volt and for 230-volt operation. It is important that 
only fuses of the correct values be used. Do not allow 
the 115-volt and the 230-volt fuses to become inter- 
changed. 
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Fig. 2-33 Type -20309 Rectifier Power Supply 
Bottom Open View 


c. The Type -211330-B Power Unit (see figures 2-36, 
2-37, 2-38, 2-39) is designed for operation with Model 
TCS Series Radio Equipment where a 12- or 24-volt D.C. 
source of power is available. The unit furnishes filament 
and plate power for both the receiver and transmitter 
of the Model TCS equipment. 

This power unit employs a multiple winding dynamo- 
tor mounted on a heavy sheet metal chassis along with 
various filter units, connectors and relays necessary for 
operation. Since the same input terminals are used for 
both 12- and 24-volt input a reversible Voltage Plug, 
P2805, is incorporated to arrange the input circuits for 
either 12 or 24 volts simply by changing the position of 
the plug. The right-hand input terminal is the ground 
terminal. Either positive ground or negative ground can 
be used by plugging Polarity Plug P2804 into socket 
J2801 to correspond to the ground polarity employed. 
Both the voltage plug and the polarity plug are located 
within the unit and are made accessible by removing the 
bottom cover from the chassis. 
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Fig. 2-34 Type -20309 Rectifier Power Supply 
Block Diagram 
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Fig. 2-35 Type -20309 Rectifier Power Supply 
End View 


WARNING 


The position of the voltage and polarity plugs 
should be correct for the power source em- 
ployed. The plugs are correct when the stamp- 
ings read on the sides of the plugs correspond 
to the characteristics of the power source when 
the plugs are viewed from the open bottom of 
the power unit. ; 


The input to the dynamotor is controlled by relay, 
K2801 which operates when the Model TCS receiver 
is turned on. An additional relay, K2802, operates to 
apply filament and plate power to the transmitter. 
POWER switch is operated to the ON position. 

The dynamotor has two input windings which are 
used in parallel on 12-volt input and in series on 24-volt 
input. Output from the dynamotor is delivered by two 


' windings connected in series. The high voltage (440 v) 


is taken from both windings in series while the low 
voltage (225 v) is taken from one winding. 
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The input and output circuits are filtered to minimize 
output of noise and ripple voltages. A Spark filter is 
connected across the contacts of relay K2801. 


Overload protection is accomplished by fuses in both 
the input circuits and the output circuits. The input 
fuse, F2804, is 40 amp for 12-volt operation and 20 amp 
for 24-volt operation. It is important that the correct 
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Fig. 2-36 Type -211330-B Single Dynamotor Power 
Supply —Block Diagram 
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fuse is installed before power is applied to the input 
terminals. The fuses are located under the cover marked 
FUSES on the top of the chassis. Turn to the parts list 
for information regarding size and value of the fuses 
used in this equipment. 
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Fig. 2-37 Type -211330-B Single Dynamotor Power 
Supply —Top View 
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Fig. 2-38 Type -211330-B Single Dynamotor Power Supply—Schematic Diagram 
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d, The Types -21827-A and -211100 (see figures 2-40, 


2-41, 2-42, 2-43) Power Units employ two motors and 
two generators to supply the voltages necessary for the 


gam operation of the transmitter and receiver. The basic 
power input for these motor generators is the same for 

it both types. Type 21827-A operates from a 230 volt dc 
source, and Type -211100 operates from a 115 volt dc 
source, 


C2e0s cRew L2e04 LrkOs Cre0e J2E0F 


Fig. 2-39 Type -211330-B Single Dynamotor Power 
Supply—Bottom Open View 
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Fig. 2-40 Types -211100 and -21827-A Motor- 
generator Power Supply—Elock Diagram 
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Fig, 2641 Type -21827-A Motor Generator Power Supply—Schematie Diagram 
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NOTE: 

1. ITEMS 62302, C2303, 62310 @ C23I! ARE A PART OF 
AND PURCHASED WITH THE MOTORS 8230! @ B2302 
2. ITEM C2304 IS PURCHASED WITH AND IS A PART 
OF GENERATOR 62301 Kk 2301 
3. ITEMS C2307 @ C2312 ARE A PART OF AND PUR- ‘euarea 
CHASED WITH @2302 : 
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Fig. 2-42 Type -211100 Motor Generator Power Supply—Schematic Diagram 
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Fig. 2-46 Typical Complete Schematic Diagram of TCS Equipment, Type -20309 Power Unit Shown 
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SECTION III—INSTALLATION AND INITIAL ADJUSTMENTS 


i. UNCRATING. 


Open the packing cases carefully, When the crates are 
marked with arrows to indicate the upright position, re- 
move the crate covers only and carefully lift out the 
units. Search all packing material for small packages. 
Remove the wrappings and blow or lightly brush away 
the packing dust and shavings. Inspect each unit for ship- 
ment damage and if apparent damage is found, file a 
claim immediately with the shipping agency. If a claim 
for damage is to be filed, the original packing case and 
packing material must be preserved. 


2. INSTALLATION. 


a. TRANSMITTER. 

Manipulate all controls such as switches, dials, etc., to 
be sure that they operate properly. Loosen the two 
knurled lock nuts which hold the two knobs bearing 
double-headed arrows and which are located at the sides 
of the front panel. Rotate these knobs to release the cab- 
inet clamps and remove the transmitter unit from its 
cabinet. Inspect all components visually for evidence of 
possible damage and tighten all screws or bolts that may 
have become loosened in shipment. 
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Figure 3-1 Transmitter Tube Layout. 
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WARNING 
DO NOT DISTURB THE ADJUSTMENT OF 
THE CAPACITANCE AND INDUCTANCE 
TRIMMERS. 


These trimmers are shown in figure 3-2 as C102, 
C107, L101, L103, L104, L105 and L106. Disturbing any 
of these adjustments may easily render the unit inoper- 
ative, after which laboratory facilities will be required for 
realignment. 

If the tubes are in place, make sure that they are un- 
damaged and that each tube is pressed down firmly in its 
proper socket. If tubes are not in place, insert them, 
referring to figure 3-1 for the location of the sockets. Be 
sure that the plate lead connectors on the Type 1625 
tubes are placed firmly on the plate caps. Fasten each 
tube clamp securely. 

The four three-prong sockets in the right rear corner 
of the chassis are for the “plug-in” crystal holders (sup- 
plied with some, but not all, TCS equipments). 

The transmitter unit should not be replaced in the 
cabinet until the cabinet has been mounted as described 
below. 
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Figure 3-3 Partial View of Receiver (Bottom open) 
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Figure 3-4 Partial View of Receiver Front Panel With Chart Removed Showing Trimmers 
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Installation and Initial Adjustments 


6. RECEIVER. 

Manipulate all controls to be sure that they operate 
properly. Remove the receiver from its cabinet in the 
same manner as the transmitter was removed fiom its 
cabinet. Inspect all components visually for evidence of 
possible damage and tighten all screws or bolts that may 
have become loosened in shipment. 


WARNING 
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These trimmers are shown in figure 3-4 as C202, C203, 
C204, C207, C208, C209, C213, C215, C217, L201, L202, 
L203, L204, L205, L206, L208, L209, and L210. The two 
trimmers at the top of each of the i-f transformers Z201, 
Z202 and Z203 and the one at the top of the BFO trans- 
former Z204 (see figure 3-3), should not be disturbed 
either. As in the case with the transmitter, disturbing 
any of these adjustments may render the unit inoperative. 

Examine the tubes for defects and be sure that each one 
is pressed down firmly in its proper socket. If the tubes 
are not in place, insert them, referring to figure 3-5 for 
the location of the sockets. Fasten each tube clamp 
securely. 

The four three-prong sockets located in the right rear 
corner of the chassis are for the “plug-in” crystal holders 
(not supplied with the TCS equipment). 

Do not replace the receiver in its cabinet until the 
cabinet has been mounted as described below. 


3. MOUNTING OF UNITS. 


a. TRANSMITTER AND RECEIVER. 

Two types of installation are possible with the TCS 
equipment. The transmitter and receiver units may be 
mounted end-to-end or one above the other, whichever 
type of installation may be best accommodated in the 
space available. (Refer fo figures 3-6 and 3-7.) 
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Figure 3-6 Transmitter and Receiver Units. Vertical Mounting. 
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Figure 3-7 Transmitter and Receiver Units. Horizontal Mounting. 
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Note 
It is recommended that wherever possible the 
horizontal type of installation be used. 


Angle irons, mounting brackets and base plates are 
supplied with each eauipment for mounting the cabinets 
in either position. Shock mounts are supplied with both 
the transmitter and receiver cabinets. Due to the varied 
service conditions under which the TCS equipment may 
be called upon to operate, it has been considered imprac- 
ticable to furnish shock mounts that will provide opti- 
mum performance under all conditions. Stiff shock 
mounts are furnished with this equipment to protect it 
from damage due to shock vibrations of steep wave front, 
such as might be encountered in transit or during gunfire. 

When the transmitter and receiver are mounted hori- 
zontally the actual installation will require a space 28-3/,” 
wide by 11-34” high by 11-144,” deep. The vertical instal- 
lation requires a space 14-34” wide by 23-154,” high by 
13-44,” deep. However, enough additional space should 
be allowed for the free circulation of air about the 
cabinets. 


Note 
When installing any of the units which are 
attached to the interconnecting cables, a mini- 
mum clearance of 6-14” should be allowed be- 
tween the edge of the chassis nearest the con- 
nected plugs and any other object which may 
interfere with the cable. Sharp bends in the 
cable tend to weaken the vinylite covering and 
the metal shielding and may eventually damage 
the wires within the cable. 


(1) HORIZONTAL MOUNTING. 


(4) Place the two base plates end-to-end and flat 
side down on the table or other mounting surface. 


(6) Mark the six mounting holes for each base 
plate (three at each end) on the mounting surface and 
drill holes in this surface to accommodate the 7” bolts 
needed to fasten down the plates. (These bolts are not 
supplied with the TCS equipment.) 


(¢) Fasten both cabinets to the base plates as 
follows: 


1. Place the cabinet on a table with the shock 
mounts facing up. 


2. Place the base plate, flat side up, over the 
shock mounts and line up the holes in the base plate 
with those running through the shock mounts. 


3. Insert the 34”—24 x 1-34” hexagonal-head 
cap screw from the flat side of the base plate down 
through the shock mount and through the flat washer 
held captive between the shock mount and cabinet. 


4. From inside the cabinet place a lock washer 
over the end of the cap screw and screw on the ¥4”—24 
nut. Repeat for the other three shock mounts and fasten 
the base plate to the other cabinet in similar manner. 
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(4) Place the cabinets with the attached base 
plates right side up on the mounting surface and bolt 
the base plates down through the holes previously 
drilled, 


(2) VERTICAL MOUNTING. 
When mounted in this position, the transmitter should 
be the upper unit. 

(a) Remove the four shock mounts from the 
transmitter cabinet. 

(6) Fasten two or these four shock mounts to the 
front and rear centers of the bottom of the receiver cab. 
inet, making six shock mounts for that cabinet. 

(¢) Fasten its base plate to the receiver cabinet 
as previously described, using six hexagonal-head cap 
screws. 

(24) Bolt the two long angle brackets to the rear 
edges of both cabinets using eight 10—24 x 3” button- 
head machine screws into the four threaded inserts which 
are mounted in the back of each cabinet. Be sure to use 
lock washers with each screw. 


(¢) Fasten the front edges of the two cabinets to- 
gether by means of the two five-inch straps supplied. 
Each of these straps contains four holes tapped for an 
8—32 machine screw. Working from the inside of the 
cabinets and using lock washers and the 8—32 x 14” 
machine screws supplied, fasten these straps to the cab- 
inets so that the 34” center tab of each strap rests between 
the top and bottom cabinets. 

(f) Bolt the two remaining shock mounts to the 
holes in the tops of the two long angle brackets. Use 
¥g"—24 x 1-3/,” hexagonal-head cap screws, lock wash- 
ers and 3”—24 nuts. The heads of these cap screws 
should rest inside the shock mounts and these latter 
should be mounted so that they may be screwed to a 
back board or wall thus supporting the entire installa- 


Figure 3-8 Base Plates and Mounting Hardware. 
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tion. When mounting any of these shock mounts, be 
careful to include the 1-34,” diameter flat washer that 
belongs there. 


(g) Place the entire installation on the mounting 
surface and adjust so that the two upper shock mounts 
will fit up against the back board or wall. Fasten these 
shock mounts to this back board or wall and bolt the 
base plate down to the mounting surface with six 7” 
bolts. 

After the transmitter and receiver cabinets have been 
installed, replace the units in their respective cabinets. 
Make sure that each unit goes all the way into its cabinet. 
Rotate the two knobs bearing double-headed arrows on 
each unit until the cabinet clamps catch hold (the arrows 
then are in a horizontal position) and screw down the 
knurled lock nuts. These cabinet clamps hold the panels 


BOTTOM VIEW 


SIOE VIEW 
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to the cabinet and, in the case of the transmitter, insure 
that the power-interlock switch S106 is held securely in 
the closed position. The receiver has no power-interlock 
switch. 


6. POWER-SUPPLY UNITS. 


(1) The Dynamotor Power Units have been pro- 
vided with shock mounts to reduce the effects of the 
vibration. Figures 3-9 and 3-10 show the overall and 
mounting dimensions of the units. The base plates must 
be removed from the chassis for mounting. Bolts should 
be inserted from the inside of the shock mounts and 
tightened firmly before the units are fastened to the 
base plates. The units may be changed or removed for 
servicing without disturbing the base plates by removing 
the screws that hold the chassis to the base plates. 


MAX. WEIGHT 27 LBS. 


MINIMUM CLEARANCE FOR 
CONNECTOR CABLE 


ENO VIEW 


Figure 3-9 Type -21881-B Dual Dynamofor Power Unit installation Diagram 
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Bottom View 


Side View 
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MAX. WEIGHT 35 LBS. 


End View 


Figure 3-10 Type -211330-B Single Dynamotor Power Unit Installation Diagram 


(2) MOTOR GENERATOR POWER UNITS.— 
The Types -211100 and -21827-A Power Units are 
mounted on identical bases, and therefore require identi- 
cal mounting facilities. Figure 3-11 shows the mount- 
ing dimensions of the unit. Bolts 34” in diameter should 
be used to secure the unit. This unit is rather heavy and 
considerable care should be exercised in the selecting of 
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the mounting position so that the table or bench is firm 
enough to withstand the vibration caused by the rotating 
machines. 

(3) RECTIFIER POWER UNIT. — The Type 
-20309 Power Unit requires a space 1614” by 1714” by 
104,” high for mounting. Refer to Figure 3-12. The 
unit should be secured in position with four 34” bolts. 
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Top View 


+1» 4 —______, 
MINIMUM CLEARANCE FOR 


CONNECTOR CABLE 


6 MOUNTING 
HOLES .5O0OD. 


End View 


Figure 3-11 Type -211100 and -21827-A Motor Generator Power Units Installation Diagram. 


3-8 Originat 


Installation and Initial Adjustments 


Bottom View 


Side View 


NAVSHIPS 900,705 


al~ 


Section {Il 
Par. 3c-3d 


MINIMUM CLEARANCE 
FOR CONNECTING Caste 
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Figure 3-12 Type -20309 Rectifier Power Unit Installation Diagram 


ce. HAND SET. 

Although a hand set is not supplied with TCS equip- 
ment, provisions are made for its use through a terminal 
strip located within the remote-control unit (see figures 
2-25 and 2-26). If the four knurled knobs are loosened, 
the bottom mounting plate may be removed, exposing 
this four-terminal strip. The circuit of a suitable hand set 
is shown in figure 3-8 with the leads numbered to corre- 
spond with the engraving on the terminal strip in the 
remote-control unit. Like numbered leads and terminals 
should be connected together. A hole in the chassis of the 
remote-control unit is provided to admit the hand set 
cord. 


d, REMOTE-CONTROL UNIT. 
Remove the remote-control unit from its packing mate- 
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rial. Manipulate all controls and switches to check for 
any damage that may have been caused in shipment. 
Tighten all screws that may have become loosened. 

This unit may be mounted in any position within 
twenty feet (the length of the control cable) of the 
power-supply unit. It should be mounted in a position 
such that the output from the speaker is directed toward 
the operator and also within easy reach so that he may 
control the transmitter and receiver power and the audio 
input to the speaker and phones. Mounting flanges are 
provided so that the unit may be mounted using four 14 
bolts. (Refer to figure 3-13.) As in the case when mount- 
ing all other units, a minimum clearance of 6-14” should 
be allowed between the edge of the chassis nearest the 
connector plug and any other object which may interfere 
with the connecting cable: 
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Figure 3-13 Remote-Controf Unit Installation Layout 


e. ANTENNA LOADING COIL. 

The antenna loading coil need not be mounted 
within reach of the operator but should be mounted in 
a position so that the control knob may be operated 
during adjustment of the transmitter. Fig. 3-14 and 3-15 
show outline and mounting dimensions of the unit. 


4. CONNECTIONS. 


When all the units have been mounted, the installa- 
tion may be completed by making the power, inter-unit, 
antenna and ground connections. (See figure 1-1.) 


a. POWER CONNECTIONS. 

The connections from the power source to the 
power unit should be made with heavy wires or a cable. 
The size of wire required will be dependent on the type 
of power unit that is to be used. When using the Dual 
Dynamotor Power Unit, wire rated at least 20 amperes 
should be used. Under normal conditions this supply 
will draw approximately 17 amperes. Correspondingly 
smaller wire may be used with the other types of power 
units. The approximate current drawn from the power 
source by each type of unit may be calculated from data 
that may be found in the table showing the power input 
requirements of the power units in Section 7 of this. 
book. Carefully tighten the terminal nuts so that a good 
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Figure 3-14 Antenna Loading Coil (Side View) 
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UNIVERSAL MOUNTING BRACKETS ARE 
_ SHOWN AT REAR OF UNIT FOR WALL 
NOTE: MOUNTING. THEY MAY ALSO BE MOUNTED 
IN DOTTED POSITIONS INDICATED. 


FRONT 


Figure 3-15 Antenna Loading Coil Unit Installation Diagram. 


connection is made between the power input cable and 
the unit input terminal. 


CAUTION 


The Type -21881-B Power Unit has been de- 
signed so that by changing connections on a 
terminal board on the top of the chassis either 
the negative or the positive lead from the power 
source may be connected to the GND terminal. 
As supplied, the terminal board connections 
are such that negative lead from the power 
source should be connected to the GND termi- 
nal. If it is desired to connect a positive power 
source lead to the GND terminal, remove the 
cover plate from the terminal board and reverse 
the connections to terminals A and B and re- 
verse the connecgons to terminals C and D. 
It must be remembered that the input connec- 
tions to both dynamotors must be reversed if 
the polarity of the power source is to be 
changed. The schematic diagram of this Power 
Unit is shown on Figure 2-30 and should be 
referred to when changing power source 
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polarity. When the motor generator power unit 
is being used either polarity of input power 
connections ‘may be used. 


The Single Machine Dynamotor Power Unit may be 
connected to operate with either the negative or the 
positive power lead grounded by removing the bottom 
plate of the power unit and placing the POLARITY 
PLUG P2804 into the socket J2801 so that the stamp- 
ing on plug P2804, as read from the bottom of the 
chassis, corresponds to the grounded polarity. 

Since this power unit has been designed for either 12 
or 24 volt plug d-c operation, it is important that VOLT- 
AGE PLUG P2805 be inserted into socket J2802 so that 
the stamping on the plug, as read from the bottom of the 
unit, is the same as the input voltage used. This plug, 
P2805, is located by taking the bottom plate off the 
unit. 


6. INTER-UNIT CONNECTIONS. 
IMPORTANT 


Before connecting any cables, care should be 
taken that POWER switch S107 of the trans- 
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mitter, POWER switch 8205 of the receiver and 
both TRANSMITTER ON-OFF switch S602 
and RECEIVER ON-OFF switch S-603 of the 
remote-control unit are all in the “OFF” posi- 
tions. 


Insert one end of the transmitter power cable (sixteen- 
prong plugs) into the POWER CONNECTOR receptacle 
P101 on the transmitter panel and the other end into the 
sixteen-prong plug receptacle on the power-supply unit. 
The lock nuts holding this and all other cables to the 
panels should be tightenetd carefully and the safety lock- 
ing wires inserted through the small holes in the lock 
nuts. 


Note 
The plugs at the two ends of this and the other 
interconnecting cables are alike, except that one 
is right-angled and the other straight, so that 
each cable may be reversed, if desired, for con- 
venience in setting up the inter-connected equip- 
ment. 


Insert one end of the receiver power cable (twelve- 
prong plugs) into the POWER CONNECTOR receptacle 
P201 on the receiver panel and the other end into the 
twelve-prong plug receptacle on the power-supply unit. 

Insert one end of the control cable (nine-prong plugs) 
into the plug receptacle P601 on the remote-control unit 
and the other end into the nine-prong plug receptacle 
on the power-supply unit. 


c. ANTENNA CONNECTIONS. 

Either a single antenna or separate antennas may be 
used for transmission and reception. If a single antenna is 
to be used, this antenna should be connected to the 
ANTENNA post E105 of the transmitter and a wire 
jumper should be run between the RECEIVER post E107 
of the transmiter and the ANTENNA post E201 of the 
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receiver. No jumper is necessary if separate antennas are 
used. 

The output network of the transmitter and the input 
circuit of the receiver are designed to satisfactorily match 
a twenty-foot vertical antenna of the type known as the 
“whip” or “fishpole” antenna. However, if the transmit- 
ter is to be operated in the frequency range 1.5 Mc to 3 
Mc, it is desirable to connect the Type CML-47205 
Antenna Loading Coil Unit in series with the antenna 
to permit a better matching of the transmitter output 
network to the vertical radiator. This inductor is then a 
part of the antenna coupling network and should be 
mounted as close to the transmitter as possible to keep 
r-f losses down to a minimum. It is recommended that 
bare wire supported on ceramic insulators be used 
wherever practicable for antenna connections. 


dad. GROUND CONNECTIONS. 

A good ground connection is an important part of the 
radiation system and should be given careful considera- 
tion. When used in mobile service, the GROUND ter- 
minals of the transmitter, receiver, and antenna loading 
coil unit should be connected to the frame of the vehicle 
in which the installation is being made. If the equipment 
is operated as a “fixed” station, a good earth ground 
should be used. 

Careful consideration should be given to the length of 
the leads to the transmitter and receiver ANTENNA and 
GROUND terminals to permit the free movement of the 
units on the shock mounts. It is also necessary to allow 
enough slack in the leads so that the vibration encoun- 
tered in service will not pull the leads from the terminal 
posts on the transmitter and receiver. 


5. INSTRUCTIONS FOR DISASSEMBLY. — 


The TCS-14 and TCS-15 equipment employs the sub- 
assembly type of construction. The following chart indi- 
cates method of separating or reconnecting the various 
sections. 
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Figure 3-17 Transmitter Type CKP-52245-A, Open Botfom View 
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TABLE 3-1 
DISASSEMBLY PROCEDURE 
TRANSMITTER 
Assembly Parts Included Instructions for Assembly Removal 
Back Plate C-125, C-126, C-127, Removal of the back plate simplifies much of the service work 


C-129, T-101, ‘f-102 
Fig. 3-16, 3-17 


S-101 Detent, 
S-101 Rotor 


Front Panel 


Fig. 3-18 


on the transmitter: It gives immediate access to the parts mounted 
directly on the back panel and it also fully exposes many other 
transmitter parts. 


To remove the back plate, take out the following screws: the 
4 on each edge that bolt the plate to the end castings, the 2 that fit 
intc the crystal bracket, the 2 (screwing into stake-nuts) that are 
near the center of the plate, the 3 that bolt the plate to the vertical 
modulator-compartment shield, and the one bolting the modulator 
chassis to the left-end casting. The modulator tube chassis is left 
bolted to the back plate and no other screws need be taken out. 


The back plate can now be lifted away from the transmitter frame 
as far as the connecting wires permit. Some additional clearance 
may be gained by cutting some of the cable ties. 


Removal of the front panel is necessary only for replacement of 
the S-101 detent and rotor. 


C-122, C-123, C-124, 
C-129, K-101, L-109, 


Crystal Bracket 


Fig. 3-19 R-114, R-115, R-116, 
S-104, X-108, X-109 
Variable C-101A, C-101B, 
Capacitor C-101C 
Fig. 3-20 
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Removal of the back plate (see above) gives access to all crystal- 
bracket parts. When its mounting screws are taken out, the back 
plate can be pulled away from the crystal bracket. 


If it becomes necessary to remove the crystal bracket entirely: 
First, take off the back plate; then take out the 2 screws fitted into 
the right-end casting, remove the connecting wires, take off the. 
knob of S-104, and slide out the S-104 shaft. The crystal bracket 
now can be slid out the bottom of the transmitter. 


To remove the variable-capacitor assembly: Take off the ““TUN- 
ING” knob and the dial lock (unscrew the dial-lock handle counter- 
clockwise). Reaching through a hole in the right-end casting with 
a #6 Bristo wrench, loosen the set screws in the shaft extension 
and remove the shaft extension. Unsolder the 3 wires to the exciter 
and the braided ground wire. Take out one mounting screw from 
the right-end casting and 2 from the mounting-foot fitted into the 
top plate of the exciter. The variable capacitor now can be lifted 
out the top of the transmitter. 


In unsoldering the 3 wires going from the variable-capacitor 
sections to the exciter, it is helpful to remove the three tubes, V-101, 
V-102, and V-103, and to pass the soldering iron through the large 
slots in the shield between these tubes and the variable capacitor. 
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Figure 3-18 Transmitter Front Panel, Inside View 
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Figure 3-19 Crystal Bracket Assembly Figure 3-20 Ganged Variable Capacitor Assembly 
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TRANSMITTER (Continued) 
Assembly Parts Included Instructions for Assembly Removal 
Exciter C-102, C-103, C-104, Removal of the exciter is not advisable unless the part sought 


C-105, C-106, C-107, ; for replacement is otherwise inaccessible. External parts can be 
Figs. 3-21, 3-22,| C-108, C-109, C-111, | replaced by loosening or removing the transmitter back plate and 

3-23 C-112, C-113, L-101, | the crystal bracket (refer to the preceding page). Internal parts can 
L-102, L-103, L-104, | be replaced by removing the variable capacitor C-101, Fig. 3-20 
L-105, L-106, R-101, | (refer to page 3-14), or the bottom plate of the exciter, Fig. 3-21. 
R-102, R-103, R-104, | To remove this. bottom plate, take off the knob of S-104, slide out 
R-106, R-125, S-101, | the shaft of S-104, and take out all bottom-plate machine screws. To 
X-101, X-102, X-103 | remove the top plate, take out all its machine screws. 


If it is mecessary to remove the exciter assembly itself, the 
procedure is as follows: Remove the right-end casting by taking out 
the back-plate screws, front-panel handles, cabinet locks, and the 
screws holding the exciter and the crystal bracket. Take out the 2 
screws in the top bracket next to V-102 and V-103. Take out the 
4 screws in the left end of the exciter, 2 of which hold C-128. 
Take off the knobs of S-101 and S-104 and slide out the shafts of 
these switches. Remove the cable clamps and the connecting wires. 
Disconnect three buss wires from the variable capacitor C-101. 
The exciter assembly now can be removed from th right end of 
the transmitter. 


Final Amplifier | L-107 Before removing L-107, take off its “COUPLING” dial and dial 
Plate lock (the latter is removed by taking out the mounting screws and 
Inductance turning the lever counterclockwise). The coil then can be unbolted 

from the left-end casting, its connecting wires clipped, and the coil 

Fig. 3-24 brought out through the casting. (Note: It is recommended that the 


connecting wires be clipped and replaced rather than unsoldered 
while the coil is still in the transmitter.) 


Antenna L-108 To remove L-108: Take out the 4 mounting screws bolting the 
Loading Coil bakelite escutcheon to the front panel, take out one screw in the 
rear bracket, and unsolder the connecting wires. The whole unit 
Figs. 3-16, 3°17 then can be brought out through the front panel. 
Plate-Tuning C-116 To remove C-116, L-108 must first be removed as directed above. 
Capacitor Then take off the dial lock of C-116 by taking out its mounting 
screws and turning the lever counterclockwise. Take out the bolts 
Figs. 3 and 24 securing C-116 to the left-end casting and unsolder the connecting 
wires. C-116 then can be brought out through the mounting hole 
for L-108. 
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Figure 3-21 Transmifter Exciter Assembly, Top View 
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Figure 3-22 Transmitter Exciter Assembly, 
Bottom View 


Figure 3-23 Transmitter Exciter Plate Tank Assembly, 
Top View 
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Figure 3-24 Transmitter Unit, Left Side Open View 
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Assembly 


R-F, Converter, 
and H-F 
Oscillator 
Assemblies 


Figs. 3-25, 3-26, 
3-27 


Parts Included 


C-202, C-203, C-204, 
C-206, C-207, C-208, 
C-209, C-210, C-212, 
C-213, C-214, C-215, 
C-216, C-217, C-218, 
C-220, C-223, L-201, 
L-202, L-203, L-204, 
L-205, L-206, L-208, 
L-209, L-210, $-201, 
S-207, S-208 


Instructions for Assembly Removal 

These three units are exposed for servicing by the removal of a 
bottom plate secured by 11 screws, and most service work on them 
can be done without removing the units themselves. However, if 
it is found necessary to remove them, the procedure is as follows: 
Loosen the set screw in the gear end of the band-switch shaft 
(S-201, S-207, S-208), press the shaft out of the switch sections 
and through the hole in the right-end casting. The section of the 
switch shaft going through the front panel may be removed by 
taking off its knob and pulling the shaft section out through the 
detent bushing. Remove the front panel to gain access to the screws 


_ bolting the oscillator section to the right-end casting. Take out 6 


screws on top and 3 along the front end of the r-f chassis. The 
units now are free except for their connecting wires, which must 
be removed carefully so as not to damage any component parts. 


R-F Chassis 


Figs. 3-28, 3-29 


L2o! C203 


Figure 3-25 Receiver R-F Assembly, Side View 
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C-219, 
C-224, 
R-201, 
R-204, 


C-205, C-211, 
C-221, C-222, 
C-225, L-207, 
R-202, R-203, 


R-205, R-206, R-207, 
R-208, R-209, R-211, 
R-212, R-213, S-202, 
T-201, X-201, X-202, 
X-203, X-208, X-209 


L202 


All parts on the r-f chassis are made easily available for re- 
placement by taking off the receiver back plate and loosening the 
large resistor board. In taking off the back plate, remove all the 
screws. except those holding the Bristo wrenches. Before attempt- 
ing to loosen the resistor board, C-234 should be taken off and 
pulled away from the board. Then the 4 mounting screws holding 
the resistor board can be taken out. The connecting leads are 
flexible enough so that the resistor board can be turned, giving 
access to the parts on the lower side. 


c206 


L206 


L293 L204 L205 
Figure 3-26 Receiver Converter Assembly, Side View 
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$20] C210 c2is C223 


C2i2 

c2i3 4 
Bee oe C2I7 

L208 cC2!4 L209 c2lI6 L2i0 


Figure 3-27 Receiver Oscillator Assembly, Side View 


Figure 3-28 Receiver R-F Chassis, Top View 


$-202 c-e2e2 


G-2ut X-2028 


Figure 3-29 Receiver R-F Chassis, Bottom View 
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RECEIVER (Continued) 


Instructions for Assembly Removal 


Assembly Parts Included 
I-F and B-F-O C-226, C-227, C-288, 
Assemblies C-229, C-231, C-232, 


C-233, C-235, R-210, 


Figs. 3-30, 3-31,| R-214, R-215, R-218, 


Most of the parts in these assemblies are serviceable without 
major disassembly. 

To remove the i-f assemblies, disconnect the connecting wires 
and take out 4 mounting screws on the top of each assembiy plate. 
The interconnecting wires between the different stages must be 
removed and pulled through the plates. To repair the b-f-o trans- 
former Z-204: Take off the nuts from the studs holding the shield- 
can to the chassis, reach through the two holes provided in the 
front panel with a small screwdriver, take out the trimmer-capacitor 
mounting screws, and pull off the shield-can. 

The removal of R-216 involves gaining enough room behind it 
so that it may be taken off the rear of the front panel. This is done 
by taking out the 4 b-f-o assembly mounting screws and tipping 
back the b-f-o assembly. It is not necessary to remove the CW 
PITCH knob or any b-f-ounit connections. When replacing R-216, 
align its positioning pin with the hole in the panel. 


3-32, 3°33 R-219, R-221, R-222, 
R-223, R-224, R-225, 
R-226, R-228, R-230, 
R-232, X-204, X-205, 
X-206, X-207, Z-201, 
Z-202, Z-203, Z-204. 
R-F Gain R-216 
Control 
Fig. 3-34 
Variable C-201A, C-201B, 
Capacitor C-201C 
Fig. 320 


R210 


Figure 3-30 Receiver Ist 1I-F Assembly, Bottom View 
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The variable capacitor C-201 may be removed as follows: Take 
off the “TUNING” knob and the dial lock (unscrew the dial-lock 
handle counterclockwise). Reach through the hole in the right-end 
casting with a #6 Bristo wrench, loosen the set screws in the shaft 
extension, and remove the shaft extension. Unsolder the connecting 
wires, take out one mounting screw from the right-end casting and 
two from the mounting-foot fitted into the r-f chassis. Lift the 
variable capacitor out the top of the receiver. 


R216 R219 


Figure 3-31 Receiver 2nd I-F Assembly, Bottom View 
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Figure 3-33 Receiver B-F-O Assembly, 
Figure 3-32 Receiver 3rd I-F Assembly, Botfom View Bottom View 


Figure 3-34 Receiver Unit, Left End Open View 
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(A)- ASSEMBLY 


SARANSNAEE 
Lcd 
ESS 


CONNECTOR P-80!, P-803, OR P-805 CONNEC TOR P-802, P-804, OR P-606 
CONTACTS AS SPECIFIEO BELOW CONTACTS AS SPECIFIEO BELOW 


(B)-TRANSMITTER POWER- SUPPLY CABLE SCHEMATIC 


w-690!t a20 1,000. 
616————1, 000 v. 

CA-1059 #20 1,000V, 
#16 1,000V 

420 1,000v, 


LENGTH OF CABLE 
1,000v. 
1,000v. 


bi FEET 
1,000v. 


= 4 
J 
1,000v. 
P-801, 16 CONTACTS P-802, 16 CONTACTS 


1,000v. 
1,000Vv. 


(C)- RECEIVER POWER-SUPPLY CABLE SCHEMATIC 


w-602 1, 000v. BROWN 
1,000Vv. REO 
CA-1060 +,000v. ORANGE 
LENGTH OF CABLE 
$0 FEET 
1,000 v. —— wmite 
1,000v. WHITE 
1,000Vv, BROWN 
1, 000v. BLUE 


P-B04, 12 CONTACTS 


_ 


P-805, 9 CONTACTS P-806, 9 CONTACTS 


(0}- REMOTE -CONTROL CABLE SCHEMATIC 
w-603 


1,000v. 


Lu 1, 000V. 

x. coov. 

LENGTH OF CABLE 
20 FEET 


CA-1056 


1,000N. 
1,000. 
1, 000Vv. 
1,000v. 


Figure 3-35 Interconnecting Cables. Schematics and Assembly. 
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6. INITIAL ADJUSTMENTS. 


WARNING 
OPERATION OF THIS EQUIPMENT IN- 
VOLVES THE USE OF HIGH VOLTAGES 
WHICH ARE DANGEROUS TO LIFE. OP- 
ERATING PERSONNEL SHOULD AT ALL 
TIMES OBSERVE ALL SAFETY PRECAU- 
TIONS. SEE PAGE ix. 


DO NOT CHANGE TUBES OR MAKE 
ADJUSTMENTS INSIDE EQUIPMENT 
WITH HIGH VOLTAGE SUPPLY ON. DO 
NOT DEPEND ON DOOR SWITCHES OR 
INTERLOCKS FOR PROTECTION BUT 
ALWAYS SHUT DOWN MOTOR GENER- 
ATORS OR OTHER POWER EQUIPMENT 
AND OPEN THE MAIN SWITCH IN THE 
SUPPLY LINE TO THE EQUIPMENT. 
WHILE TRANSMITTER IS IN OPERA- 
TION, CARE SHOULD BE TAKEN TO 
AVOID ANY CONTACT WITH THE AN- 
TENNA OR THE ANTENNA POST E105, 
SINCE SUCH CONTACT MAY RESULT IN 
SERIOUS R-F BURNS. 


After the complete equipment has been uncrated and 
instalied, the following checks should be made before 
proceeding with any adjustments for actual operation: 


a. Be sure to check the type number of the power 
unit against the Table of Units (Table 8-2) to determine 
what source of primary power is necessary for the 
operation of the unit involved. If the wrong voltage is 
applied to the input terminals, the unit may be damaged 
to the extent that it will be necessary to replace com- 
ponents which may involve considerable labor and delay. 


6. Be sure that the POWER switches (S107 and S205) 
on both the transmitter and receiver panels are in the 
“OFF” position. If the remote-control unit is in use, be 
sure that the RECEIVER switch S603.in that unit, too, is 
in the “OFF” position. 

c. Be sure that the cabinet clamps on both sides of the 
transmitter and receiver panels are secure. This is espe- 
cially important for the transmitter with its power-inter- 
lock switch $106. 

da. Check the installation of the power cable between 
the transmitter and the power-supply unit and the power 
cable between the receiver and the power-supply unit. 
If the remote-control unit is used, check the installation 
of its power cable to the power-supply unit. Tighten all 
cable connector nuts. 

e. Check the connection of the power-supply unit to 
the batteries or other source of. power. 

f. Check the ANTENNA and GROUND connections 
to the transmitter and receiver units. 
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g. Check the fuses in the power supply unit, making 
sure that pood fuses of the proper rating are in place. 
Each of the power units has been provided with two 
sets of fuses, one to protect the low voltage section of 
the power unit and the other to protect the high voltage 
section of the power unit and the other to protect the 
high voltage section of the power unit. 

Before attempting to operate the equipment the fuses 
should be removed from the receptacles and checked 
against the ratings given in Table 5-2. Only fuses of 
correct ratings should be used. 


7. OPERATIONAL CHECK. 


After initial adjustments have been made, the follow- 
ing test procedure should be made which will reveal any 
damage that might affect the operation of the equipment. 

a. Connect a dummy load consisting of 100 uuf in 
serics with a non-inductive resistance of 13.6 ohms be- 
tween the ANTENNA and GROUND terminals of the 
transmitter, 


NOTE 


If tests are made near 1500 kc increase the 
capacity to 300 uuf. 


6. Connect an antenna of approximately the same 
length as the “whip” to the ANTENNA terminal on 
the receiver and a good ground to the GROUND ter- 
minal, 

c. Using the cables that have been supplied with the 
equipment, make the inter-unit connections between the 
transmitter receiver, power unit and remote control. 

d. Connect the power unit to the power source using 
heavy leads or cable. 

e. Operate the POWER switches that are located on 
the transmitter and receiver front panels, to the ON 
positions. 

f. Insert the microphone cord plug into the MICRO- 
PHONE OR KEY jack on the transmitter panel and the 
earphones cord plug into the PHONES jack on the re- 
ceiver panel. 

g. Operate the EMISSION selector switch on the 
transmitter panel to the CW position. 

4. Operate the push-to-talk button on the microphone 
and immediately rotate the PLATE TUNING control 
until the PLATE CURRENT meter indicates a sharp 
dip in plate current. Tune for exact minimum plate 
current. 

i. Check the operation of the transmitter, receiver, 
power unit and control, by using both the panel con- 
trols and the controls located on the remote control 
unit to perform the functions necessary for the trans- 
mission and reception of both modulated and CW 
signals. 
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Figure 3-36 General View of TCS Equipment with Interconnecting Cables 


RECEIVER 


a ceeaamoaaee Sar 


al 


THIS POWER UNIT INTER- 
CHANGEABLE WITH ALL 
OTHER TYPES 


NOTE: ALL INTERCONNECTING CABLES MAY BE 
REVERSEO END FOR ENO IF DESIRED. 


TRANSMITTER 


ine 


ney 


POWER UNIT 


w eo! 
PowLA Caml 


THIS POWER UNIT INTER- 
CHANGEABLE WITH ALL 
OTHER TYPES 


Operation 


NAVSHIPS 900,705 


Section IV 
Par. 1 


SECTION IV = OPERATION 


WARNING 


OPERATION OF THIS EQUIPMENT IN- 
VOLVES THE USE OF HIGH VOLTAGES 
WHICH ARE DANGEROUS TO LIFE. OP- 
ERATING PERSONNEL SHOULD AT ALL 
TIMES OBSERVE ALL SAFETY PRECAU- 
TIONS. SEE PAGE ix. 


DO NOT CHANGE TUBES OR MAKE 
ADJUSTMENTS INSIDE EQUIPMENT 
WITH HIGH VOLTAGE SUPPLY ON. DO 
NOT DEPEND ON DOOR SWITCHES OR 
INTERLOCKS FOR PROTECIION BUT 
ALWAYS SHUT DOWN MOTOR GENER- 
ATORS OR OTHER POWER EQUIPMENT 
AND OPEN THE MAIN SWITCH IN THE 
SUPPLY LINE TO THE EQUIPMENT. 


1. ROUTINE OPERATION. 


In the following paragraphs the routine operating pro- 
cedure is outlined in brief form: 
a. CW OR VOICE OPERATION—PANEL CON- 
TROL. (See figures 4-1 and 4-2.) 


(1) Select the desired type of oscillator control for 
both transmitter and receiver with the OSCILLATOR 
SELECTOR switches $104 and S202 (“MO” or choice of 
four “CO” positions). 


(2) Place the EMISSION switches S105 and $203 
on the transmitter and receiver in the positions corre- 
sponding to the type of emission and reception desired: 
“VOICE” (or “MOD.’) or “CW.” 


(3) Adjust the BAND SWITCHES and the TUN- 
ING controls C101 and C201 to the desired frequency. 


(4) Plug the microphone or the telegraph key into 
the MICROPHONE-OR-KEY jack J101 on the trans- 
mitter panel. 


(5) Plug the headphones into the PHONES jack 
J201 on the receiver panel. 


(6) Place the transmitter and receiver POWER 
switches S107 and S205 in the “ON” position. 


(7) Allow about a half-minute for the tube fila- 
ments to heat up. Then close the telegraph key (or press 
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the microphone “push-to-talk” button) and adjust the 
transmitter PLATE TUNING and ANTENNA LOAD. 
ING controls as described under “TRANSMITTER 
OPERATION.” As noted there, the Type CML-47205 
Antenna Loading Coil must also be used if the trans- 
mitter is to operate within the frequency range of Band 
1 (1.5 Mc to 3 Mc). Note carefully the warning against 
overheating the tubes and frequency-doubling in the 
final amplifier of the transmitter. 


After the above adjustments have been made, the com- 
plete equipment is ready for operation. 


(8) To shut down the transmitter and recciver, 
merely place POWER switches $107 and S205 in the 
“OFF” position. 


6. CW OR VOICE OPERATION— 
REMOTE CONTROL. 


Before the equipment can be controlled from the re- 
mote position, all tuning and coupling adjustments must 
be made with the transmitter and receiver panel controls 
as described above. 


(1) After these adjustments have been made and the 
equipment is ready for operation, place both panel 
POWER switches $107 and S205 in the “OFF” position. 


(2) Remove the microphone or the telegraph key 
from the MICROPHONE-OR-KEY jack J101 on the 
transmitter panel and insert it into the M{CROPHONE 
jack J602 on the remote-control unit. 


(3) If headphones are to be used, plug them into 
the PHONES jack J601 on the remote-control unit, and 
place the SPEAKER-PHONES switch S601, on the same 
unit, to the “PHONES” position. 


(4) For speaker operation, the SPEAKER-PHONES 
switch S601 should be placed in the “SPEAKER” position. 


(5) Place the TRANSMITTER ON-OFF and RE- 
CEIVER ON-OFF switches S602 and S603, on the 
remote-control unit, in the “ON” position. After a wait 
of about a half minute (for the tube filaments to heat up) 
the transmitter and receiver are ready for remote-control 
operation. The receiver audio output may be adjusted 
with the VOLUME CONTROL R601 on the remote- 
control unit. 


(6) To shut down the transmitter and receiver, 
merely place the TRANSMITTER ON-OFF and RE- 
CEIVER ON-OFF switches S602 and S603 in the “OFF” 
position. 
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Figure 4-1! Transmitter Front Panel. 


2. TRANSMITTER OPERATION. 


After the preliminary adjustments have been made a 
number of choices confront the operator. He must decide: 


1—whether the transmitter is to be master-oscillator 
or crystal-oscillator controlled, 


2—whether the emission is to be CW or voice- 
modulated, 


3—the frequency at which the transmitter is to be 
operated. 


a. MASTER OSCILLATOR OR CRYSTAL OSCIL- 
LATOR. 


IMPORTANT 


The crystal-oscillator tube V102 should be in its 
proper socket at all times, regardless whether 
the transmitter is self-excited or crystal-excited, 
so that its capacitance will be present to main- 
tain the alignment of the 3-gang tuning capaci- 
tor C101 of the transmitter. 


If master-oscillator operation is desired, the OSCIL- 
LATOR SELECTOR switch $104 is rotated to the “MO” 
position. If, however, the transmitter is to be crystal- 
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oscillator controlled, any one of four different crystals 
may be selected by rotating the OSCILLATOR SELEC- 
TOR switch to “CO 1”, “CO 2”, “CO 3”, or “CO 4”. 


b. CW OR VOICE-MODULATION. — Having de- 
cided upon the type of excitation, the operator now must 
choose the type of emission to be used. If CW emission is 
selected, the telegraph key is plugged into the MICRO- 
PHONE-OR-KEY jack J101, and the EMISSION switch 
$105 is placed in the “CW” position. If voice-modulated 
emission is desired, the microphone is plugged into the 
MICROPHONE-OR-KEY jack in place of the telegraph 
key and the EMISSION switch is placed in the “WOICE” 
position. 

c. SELECTING THE FREQUENCY. — The BAND 
SWITCH S101 and $102 should be set on the band that 
includes the desired transmission frequency. If master- 
oscillator operation is to be used, the TUNING control 
C101 is adjusted to the desired frequency as indicated by 
the dial calibration appearing in the window slightly 
above and to the left of the TUNING control. 


Note 


Four sets of dial readings appear in the window 
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Figure 4-2 Receiver Front Panel. 


to the left of the TUNING control. The top- 
most reading indicates frequencies lying in 
Band 3 (6 Mc to 12 Mc) and is identified by 
the numbers “3” engraved on the escutcheon 
around the window. The next lower set of read- 
ings refer to frequencies lying in Band 2 (3 Mc 
to 6 Mc) and is indicated by the numbers “2” 
engraved on the escutcheon. The numbers “1” 
refer to the reading indicating frequencies ly- 
ing in Band 1 (1.5 Mc to 3 Mc). The bottom 
set of readings (indicated by numbers “0”’) are 
arbitrary units referring to the amount of rota- 
tion of the TUNING capacitor C101. 


All the above refers also to the readings in the 
tuning dial window of the receiver unit. (See 
fig. 4-2). 


If the output of the transmitter must be exactly on a 
specified frequency, it is advisable to use a frequency 
monitor or other means of checking the frequency. To 
conduct this test, the OSCILLATOR SELECTOR switch 
$104 should be rotated to the “MO TEST” position and 
the power applied as hereinafter described. With switch 
$104 in this position, only the oscillator and buffer stages 
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are operative, thus providing a reduced-power output for 
the purpose of the frequency test. 


Any necessary frequency change may be made by ad- 
justing the TUNING control C101. When the oscillator 
has been tuned to the desired frequency the TUNING 
control should be locked in position. This is done by 
moving the lever under the TUNING dial in a clockwise 
direction towards the word “LOCK” engraved on the 
panel. (All the locking devices on the transmitter and 
receiver panels operate in the same way.) The OSCIL- 
LATOR SELECTOR switch should then be turned back 
to the “MO” position. 


If the transmitter is to be crystal-controlled, the fre- 
quency of the output will depend upon the natural 
frequency of the crystal selected. Thus, operation in Band 
1 will be at the fundamental frequency of the crystal, 
operation in Band 2 will be at the second harmonic fre-* 
quency, while operation in Band 3 will be at the fourth 
harmonic frequency. 


dad. TUNING THE FINAL AMPLIFIER.—The trans- 
mission frequency being set, the operator may now pro- 
ceed to tune the final amplifier. The panel controls should 
be set as follows: 
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PLATE TUNING at “0” 
COUPLING at “0” 
ANTENNA LOADING =eat “0” 
ANT. COND. at “OFF” 


Both POWER switch S107 on the transmitter panel 
and POWER switch S205 on the receiver panel should be 
placed in the “ON” position. Power is thus applied to 
the oscillator and buffers stages. 


When CW emission has been selected, closing the tele- 
gtaph key causes high voltage to be applied to the plate 
circuit of the final amplifier tubes V104 and V105. If the 
EMISSION selector switch is in the ““WOICE” position, 
pressing the “push-to-talk” button on the microphone 
applies high voltage to the plate circuit of final-amplifier 
tube V104 (final-amplifier tube V105 is disabled) and the 
plate circuit of the modulator tubes V106 and V107. 


WARNING 


Great care must be exercised to prevent damage 
to the final-amplifier tubes due to over-heating 
in out-of-resonance operation while tuning up. 
The rated plate currents are as follows: 


VOICE 80 to 90 milliamperes 
Cw 170 to 180 milliamperes 


These ratings are indicated by red bands on the scale 
of the PLATE CURRENT meter M101. Should the 
pointer go beyond these bands, it indicates that the trans- 
mitter is out of resonance and that the final-amplifier 
tubes are being overheated. Since these tubes may be 
damaged by prolonged overheating, the transmitter must 
be brought to a resonant condition as quickly as possible. 


Resonance is obtained by rotating the PLATE TUN- 
ING capacitor C116 until the PLATE CURRENT, as 
indicated on M101, dips sharply. Tune for the exact mini- 
mum PLATE CURRENT meter reading. 


In crystal-controlled operation the tuning of the oscil- 
lator and buffer stages is rather broad, but in all cases the 
PLATE TUNING control should be adjusted to give a 
minimum PLATE CURRENT reading, indicating res- 
onance. 


CAUTION 


Care should be exercised, while making PLATE 
TUNING adjustments, to avoid doubling the 
frequency in the final-amplifier circuit. This 
stage is designed for operation only as a straight 
amplifier. It is often: possible to obtain PLATE 
CURRENT dips with two different settings of 
the PLATE TUNING control C116, but only 
the lower dial setting which results'in a pro- 
nounced dip of the PEAF£-CURRENT meter 
is correct. In general, the higher the frequency, 
of the transmitter output, the greater the dial 
reading of the PLATE TUNING and AN- 
TENNA LOADING controls. The other dip 
indicates that the final amplifier is acting as a 
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frequency-doubler; this is undesirable because 
it loses the advantage of a favorable L/C ratio. 
All frequency multiplying should be done in the 
oscillator and buffer stages by selecting the cor- 
rect position of the BAND SWITCH. 


From this point, the tuning will be dependent on the 
operating frequency and the type of antenna used. The 
following paragraphs outline the procedure for transmit- 
ter adjustments when the recommended “short’’ (twenty- 
foot) vertical radiator is employed. It should be noted 
that if the antenna is appreciably longer than twenty feet, 
operation at the high-frequency end of the frequency 
range (Band 3) is not possible. The antenna then must 
be shortened. On the other hand, if the antenna is con- 
siderably less than twenty feet long, operation at the low- 
frequency end of the frequency range (Band 1) may be 
impossible, even with the use of the external LOADING 
COIL as described below. The obvious remedy is to 
lengthen the antenna. 


e. COUPLING THE FINAL AMPLIFIER TO AN- 
TENNA.—When coupling the final amplifier tank cir- 
cuit to the antenna, the operator should keep a continu- 
ous watch upon the PLATE CURRENT meter M101 and 
the ANTENNA CURRENT meter M102. Care should 
be taken that the plate current does not exceed the rated 
values (as indicated by the red bands on the scale of 
M101). The object of this operation is to obtain as large 
an antenna current as possible at the rated plate current. 


The antenna COUPLING control L107 should be set 
at the “10” position. Then the ANTENNA LOADING 
control L108 should be rotated slowly in a clockwise 
direction until the ANTENNA CURRENT meter attains 
its maximum reading. At this point the antenna COUP- 
LING control should be set at the “9” position and the 
ANTENNA LOADING control should be rotated back 
and forth several degrees to see if a further rise in anten- 
na current may be obtained. Then set the antenna COUP- 
LING control in the “8’’ position and repeat as before. 
Continue this procedure until the largest antenna current 
(at the rated plate current) is obtained. 


If it is found impossible to load the transmitter to the 
rated plate current through adjustments of the antenna 
COUPLING and ANTENNA LOADING controls, as 
directed above, the ANT. COIND. switch $103 should be 
rotated from the “OFF” to the “SERIES” position, and 
the loading procedure attempted again. (The “SERIES” 
setting of S103 is likely to be required only in operation 
at the high-frequency end of the transmitter’s range.) 


Note 
The “PARALLEL” setting of the ANT. COND. 
switch $103 should not be necessary when the 
Type CML-47205 Antenna Loading Coil is 
available for properly loading the transmitter 
to the rated plate current in operation on Band 
1 with the recommended “short” antenna. If 
the antenna loading coil should not be available 
for operation on Band 1 with the recommend- 
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ed “short” antenna, good operation may be un- 
obtainable. In this case, the “PARALLEL” set- 
ting of the ANT. COND. switch should be 
used. If improvement is still needed, try a long- 
er antenna. 


For operation within the frequency range of 1.5 Mc 
to 3 Mc (Band 1) with the recommended “short” vertical 
radiator, it is necessary to use the Type CML-47205 An- 
tenna Loading Coil, connected in series with the antenna 
lead-in. This is a separate major unit and is distinct from 
the ANTENNA LOADING control L108, which is pro- 
vided on the transmitter panel. Remove the antenna lead- 
in from the ANTENNA post E105 on the front panel of 
the transmitter; connect it to one of the terminal posts, 
with wing-nuts, on the front panel of the antenna loading 
coil; and connect a “jumper” wire from the other terminal 
post of the antenna loading coil to the transmitter AN- 
TENNA post E105. Another “jumper” wire should be 
connected from the GROUND post E703, marked “G”, 
on the front panel of the antenna loading: coil to the 
GROUND post E106 on the transmitter front panel. 


The inductance of the Type CML-47205 Antenna Load- 
ing Coil can be varied in steps from “0” (its maximum 
inductance): to “6’’ (coil shorted), as determined by the 
setting of the tap switch S701 on the loading coil panel. 
These steps are designed so that it is possible to obtain 
continuously variable loading through the combination 
of this antenna loading coil and the internal loading coil 
L108. 

Note 

In making loading adjustments, whenever the 
Type CML-47205 Antenna Loading Coil and 
the transmitter internal loading coil L108 are 
used in conjunction, the most effective combina- 
tion of the two is with the lowest-numbered 
possible setting (maximum inductance) of $701 
on the Type CML-47205 coil and the highest- 
numbered possible setting (minimum induct- 
ance) of the ANTENNA LOADING control 
L108 on the transmitter front panel. 


The above paragraphs give a general outline of the 
tuning and loading adjustments. The procedure itself 
may be varied slightly, but the operator always should 
keep in mind the fact that the desired objective is the 
greatest ANTENNA CURRENT reading with the rated 
PLATE CURRENT. 


To aid the operator, Table 4-1 is presented. It should 
be kept in mind that this table is merely a broad approx- 
imation of the settings which the operator will encounter 
in tuning bis transmitter since variations exist between 
different transmitters, especially if different size antennas 
are used. The recommended twenty-foot antenna was 
used for this table. 


f. CHANGING EXCITATION DURING OPERA- 
TION.—It may become necessary for the operator to 
change from crystal-oscillator to master-oscillator opera- 
tion (or vice versa) while the transmitter is in operation. 
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To accomplish this the OSCILLATOR SELECTOR 
switch $104 should be rotated to the desired position. If 
no change in frequency is contemplated, no tuning adjust- 
ment is necessary, except to compensate for a very slight 
detuning which sometimes occurs as the change-over is 
made. It should be remembered, however, that crystal- 
oscillator operation is restricted to the fundamental and 
harmonic frequencies of the crystal employed. 

In making these changes, as well as all other changes 
made while the transmitter is in operation, high voltage 
must be kept off the plates of the tubes. Care must be 
taken to keep the telegraph key in an open position and 
the “push-to-talk” button on the microphone must not 
be pressed. 


g. CHANGING EMISSION DURING OPERA- 
TION.—In changing from voice-modulated to CW oper- 
ation, the operator should remove the microphone plug 
from the MICROPHONE-OR-KEY jack J101 and place 
EMISSION switch $105 in the “CW” position. After an 
interval of about a half-minute (time for final-amplifier 
tube V105 to heat up) the telegraph key should be 
plugged into jack J101. When the key is pressed, the plate 
current, as indicated on the PLATE CURRENT meter 
M101, should not exceed 180 milliamperes. If the current 
rises beyond this value, the transmitter is out of resonance 
and should be brought back at once by adjusting the 
PLATE TUNING capacitor C116 for the maximun cur- 
rent dip. Coupling between the final amplifier and the 
antenna now should be adjusted (as described above) to 
obtain the greatest ANTENNA CURRENT reading at 
the rated PLATE CURRENT. , 


To change from CW to voice-modulated operation, the 
operator should remove the telegraph key from the 
MICROPHONE-OR-KEY jack. The antenna COUP- 
LING control L107 should be turned back to the ‘0” 
position. Failure to do so may result in damage to the 
tubes. 


The EMISSION switch $105 should now be placed in 
the “VOICE” position and after an interval of about a 
half-minute (time for the modulator tubes V106 and 
V107 to heat up), the microphone is plugged into jack 
J101. When the “push-to-talk” button of the microphone 
is pressed, the PLATE CURRENT should not exceed 90 
milliamperes. A current rise beyond this value indicates 
an out-of-resonance condition and should be corrected 
immediately. The coupling between the final amplifier 
and the antenna should now be adjusted for maximum 
efficiency. 


b. CHANGING FREQUENCY DURING OPERA- 
TION.—Should the occasion arise where a change of fre- 
quency is desirable during the operation of the transmit- 
ter, COUPLING control L107, ANTENNA LOADING 
control L108 and PLATE TUNING control C116 should 
be set at “0” and the operator should proceed to retune 
the transmitter and couple it to the antenna, just as he 
did at the outset. Precautions against over-heating the 
tubes and frequency-doubling in the final amplifier 
should be observed. 
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TABLE 4-1 
APPROXIMATE CONTROL SETTINGS 


Control Osc. Bend Coupling Plate Tuning Ext. Load 
Freq. Sel. Switch Coil 
Me A 8B oO E 
1.5 MO 1 6 to 8.5 0.8 to 1.5 2 
2.25 MO 1 6 to 7.5 7.3 to 7.8 OFF 6 
3.0 MO 1 6to7 9 to 9.5 OFF 6 
3.0 MO 2 6to7 0.8 to 1.2 OFF 6 
4.5 MO 2 6 to7 8 OFF 6 P 
6.0 MO 2 5.5 to 6.5 9 to 9.5 OFF 6 
6.0 MO 3 4to5 0.5 tol OFF 6 
9.0 MO 3 4to5 7.5 to 8 SERIES 6 
12.0 MO 3 3to4 9 to 9.8 SERIES 6 : 


# TO SHUT DOWN THE TRANSMITTER.—To 
shut down the transmitter, POWER switch S107 should 
be placed in the “OFF” position. This removes filament 
power from the transmitter tubes. (It should be remem- 
bered that both POWER switch S107 on the transmitter 
panel and POWER switch S205 on the receiver panel 
must be in the “ON” position before the transmitter is 
made operative again.) 


3. RECEIVER OPERATION. 
After the preliminary adjustments have been made, a 
number of choices confront the operator. He must decide: 


1—whether the receiver is to be continuously tunable 
or crystal controlled, 


2—whether CW or voice-modulated signals are to be 
received, 


3—the frequency of the signal to be received. 


a. CONTINUOUSLY TUNABLE OR CRYSTAL 
CONTROLLED.—To operate the receiver continuously 
tunable’ over its entire frequency range, the OSCIL- 
LATOR SELECTOR switch S202 should be rotated to 
the “MO” position. Although it is probable that the re- 
ceiver will, for most of the time, be used in this manner, 
provision is made, nevertheless, for the optional use of 
crystal-controlled operation. This latter is possible on 
all three frequency bands, but it may be employed on 
Band 3 (6 Mc to 12 Mc) only at the cost of reduced 
sensitivity. 

Rotating the OSCILLATOR SELECTOR switch $202 
to the “CO 1”, “CO 2”, “CO 3” or “CO 4” position se- 
lects any one of four crystals (not supplied with the re- 
ceiver unit of the TCS equipment). These crystals should 
be ground for frequencies within the range of 1.5 Mc to 
3 Mc. Allowance should be made so that the fundamental 
or harmonic frequency to be used is either higher or lower 
than the desired reception frequency by the amount of the 
intermediate frequency, 455 Kc. The second and fourth 
harmonic frequencies of the crystals may be used, but op- 
eration with the fourth harmonic will result in reduced 
sensitivity. 

4. CW OR VOICE-MODULATED RECEPTION.— 
For CW reception the Mod.-CW switch S203 should be 


4-6 


placed in the “CW” position and the R.F. GAIN control 
R216 should be partially advanced. (Until the R.F. 
GAIN control is advanced to its maximum clockwise po- 
sition and a click is heard, the automatic volume control 
is inoperative.) The A.F. GAIN control R220 should be 
placed in the fully advanced position and adjustments of 
Sensitivity and audio output should then be made with 
the R.F. GAIN control R216 only. 

Heterodyning is caused by feeding back energy from 
the plate to the grid circuit of the detector-amplifier tube 
V206 and the pitch of the audible note so produced may 
be varied by adjustment of the CW PITCH control Z204. 

For voice-mOodulated reception the MOD.-CW switch 
$203 should be placed in the “MOD.” position. The R.F. 
GAIN control R216 should be advanced to its maximum 
clockwise position until a click is heard indicating that 
the automatic volume control has been placed in opera- 
tion through the action of the AVC switch S206. The 
audio output now may be controlled by the A.F. GAIN 
control R220. 

c. TUNING THE RECE!IVER.—Headphones should 
be plugged into the PHONES jack J201 and plate and 
filament power applied to the receiver by placing the 
POWER switch S205 in the “ON” position. (it may be 
recalled that this POWER switch must be in the “ON” 
position before the transmitter can become operative. 
Thus, placing the transmitter in an operative condition 
also makes the receiver operative. ) 

The BAND SWITCH 8201, S207 and S208 may now 
be rotated to the band in which reception is desired. The 
TUNING control €201 should be adjusted until the de- 
sired frequency is indicated by the dial calibration appear- 
ing in the window slightly above and to the left of the 
TUNING control. If the OSCILLATOR SELECTOR 
switch $202 is in the “MO” position, any frequency lying 
in the band may be selected. If the receiver is crystal-con- 
trolled, only frequencies that are the fundamental or 
harmonics of the natural frequency of the crystal in use 
may be selected. 

d. TO SHUT DOWN THE RECEIVER.—To shut 
down the receiver, POWER switch S205 should be placed 
in the “OFF” position. This removes plate and filament 
power from the receiver tubes. 
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4. REMOTE-CONTROL OPERATION. 


The transmitter and receiver both may be operated by 
remote control at distances up to twenty feet by means of 
Type CCY-23270-A Remote-Control Unit. (See figure 
4-3) 


Figure 4-3 Remote Control Unit. 


All emission, tuning and coupling adjustments should 
be made at the transmitter panel, as previously described, 
and all tuning and loading controls should be locked in 
place. POWER switch S107 should be placed in the 
“OFF” position and the microphone or key (as the case 
may be) removed from the MICROPHONE-OR-KEY 
jack J101 on the transmitter. panel and plugged into the 
MICROPHONE jack J602 of the remote-control unit. 
The TRANSMITTER ON-OFF switch S602 in the re- 
mote-control unit then should be placed in the “ON” 
position and, after about a half minute (time for the tubes 
to heat up), the transmitter may be operated from the 
remote-control unit. 

For remote-control operation of the receiver, all ad- 
justments should be made on the receiver panel, as pre- 
viously described, and TUNING control C201 should be 
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locked in place. POWER switch S205 on the receiver 
panel should be placed in the “OFF” position and the 
RECEIVER ON-OFF switch S603 of the remote-control 
unit should be placed in the “ON” position. The 
SPEAKER-PHONES switch S601 should be placed in the 
“SPEAKER” position, operating speaker LS601 of the 
remote-control unit. If the receiver has been set for voice- 
modulated reception, VOLUME CONTROL R601 of the 
remote-control unit should be fully advanced and the 
A.F. GAIN control R220 on the receiver panel should be 
adjusted to give more than enough speaker output for 
intelligible reception. VOLUME CONTROL R601 then 
can be used to regulate the output of the speaker. If the 
operator desires to use headphones rather than the 
speaker, the headphones may be removed from PHONES 
jack J201 on the receiver panel and inserted into 
PHONES jack J601 of the remote-control unit. The 
SPEAKER-PHONES switch S601 then should be placed 
in the “PHONES” position. 

To shut down the station, both TRANSMITTER-ON- 
OFF switch S602 and RECEIVER ON-OFF switch S603 
should be placed in the “OFF” position. . 


5. USE OF A BATTERY CHARGER. 


If a battery charger is employed, it is desirable to stop 
the charger while the radio equipment is in use. The 
battery-charging process results in an excessive terminal 
voltage across the batteries. This abnormal voltage, when 
applied to the radio equipment, places an overload on the 
power-supply unit, receiver, and transmitter, and it may 
shorten the life of the tubes and other component parts. 

Battery chargers often produce acoustic and electrical 
noise, which may interfere with the use of the receiver. 
This is an additional reason for charging the batteries 
only when the radio equipment itself is not in use. 


6. ALIGNMENT. 


The transmitter and receiver units have been properly 
aligned at the factory and should not require readjust- 
ment unless the unit has been damaged or tampered with. 
If the equipment fails to function properly, realignment 
should be tried only as a last resort and then only if the 
misalignment seriously impairs the operating perform- 
ance of the units. The alignment procedure outlined 
in Section 7 must be followed in detail and it is recom- 
mended that only experienced personnel be allowed to 
make these adjustments. 
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SECTION V 
OPERATOR’S MAINTENANCE 


WARNING 


OPERATION OF THIS EQUIPMENT IN- 
VOLVES THE USE OF HIGH VOLTAGES 
WHICH ARE DANGEROUS TO LIFE. 
OPERATING PERSONNEL SHOULD AT 
ALL TIMES OBSERVE ALL SAFETY PRE- 
CAUTIONS. SEE PAGE ix. 


WHEN TRANSMITTER IS IN OPERA- 
TION, CARE SHOULD BE TAKEN TO 
AVOID CONTACT WITH THE ANTENNA 
OR THE ANTENNA POST E105, SINCE 
SUCH CONTACT MAY RESULT IN SERI- 
OUS R-F BURNS. 


1. GENERAL MAINTENANCE. 


This radio equipment is constructed of materials con- 
sidered to be the best obtainable for the purpose, and 
has been carefully inspected and adjusted at the factory. 
However, certain parts of the equipment require a nomi- 
nal amount of attention in order to maintain the most 
efficient and dependable operation. 


To assure dependable service, periodical inspection 
and operational checks of the equipment should be made. 
The following chart gives suggestions for inspection 
and operational checks to be made at the beginning of 
each watch. 


TABLE 5-1—ROUTINE CHECK. 


What to Check How to Check Precautions " ) 
1. Antenna and ground connections and | Be sure that spring connector | Poor connections will prevent 
the wire that connects the transmitter | terminals are making good con- | equipment from operating satis- 
RECEIVER ANTENNA terminal to | tact with the wires and that none | factorily. 
the ANTENNA terminal on the ; of the wires have been weakened 
receiver. or broken by vibration. 
2. Cable Connectors. Be sure that cable plug connector | Loose connections cause inter- 
locking rings are tight. mittent operation. 
3. Toggle Switches. Flip on and off. Dynamotors or motor-generators 
must start if used on D.C. Recti- 
fiers must light if used on A.C. 
4. Knobs. Try for free turning. In extreme temperature knobs * 
and shafts may freeze. 
5. Meters. Turn Coupling and Plate Tuning | Meter needles should move up. 
knobs. * 
6. Band Switches. Rotate switches. There should be free operation. 
7. Battery or other power source. Check for tight connections. Corroded or loose connections 
will prevent equipment from 
operating. 
8. Relay contacts in Transmitter and | Check for alignment, pitting and | If contacts require cleaning, a 
Power Unit. corrosion. burnishing tool should be used. 
Never use sandpaper or emery 
cloth. 
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2. EMERGENCY MAINTENANCE. 


a. VACUUM TUBE OPERATION.—In order to ob- 
tain satisfactory tube life the following precautions must 
be taken: 

(1) Operate all tube filaments within + 5% of 
rated voltage. 


(2) Do not exceed rated plate current in any of the 
tubes during normal operation of the equipment. 


(3) When tuning, do not exceed rated plate cur- 
rent except for periods of short duration. 


Failure to observe the above precautions may re- 
sult in the destruction of tubes. 
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6. VACUUM TUBE FAILURE.—Should tube failure 
occur when no spares are available, the installation may 
be kept in operation by taking advantage of the fact that 
similar types of tubes are used in different portions of the 
circuits. 

In the transmitter, the master oscillator V101, the 
crystal oscillator V102 and the buffer-amplifier V103 all 
employ type 12A6 tubes. Since only one oscillator tube 
functions at any one time, should one of them fail, the 
other may be interchanged. (it should be noted that 
removing either of the oscillator tubes will affect the 
calibration of the dial.) 

Should the buffer-amplifier V163 fail, it may be re- 
placed by either of the two oscillator tubes. Even if two 
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Figure 5-1 Open Top View of Transmitter. 
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or three of these tubes should fail simultaneously, the 
transmitter still may be made to function by substituting 
oscillator V203 and a-f amplifier V207 of the receiver. 
Of course, the receiver will not function unless V207 is 
replaced, but V203 need not be replaced if the receiver 
may be operated by crystal control. 

In the transmitter the final amplifiers V104 and V105 
and the modulators V106 and V107 all employ type 1625 
tubes. When CW emission is desired, only tubes V104 
and V105 function. If either or both of these tubes fail, 
they may be replaced by the modulator tubes V106 and 
V107. When VOICE emission is selected, V105 is made 
inoperative. It then can be used to replace any of the 
other three tubes. (See figures 5-1 and 5-2 for vacuum 
tube location.) 


c. POWER UNIT FAILURE.—If the output voltage 
of the dynamotors drop to zero, the fuses and brushes 
should be inspected. If these are in good condition the 
only solution is to replace the dynamotors or the com- 


12SK7 
v204 


12SK7 
v205 


12SQ7 
v206 


NAVSHIPS 900,705 


Operator's Maintenance 


plete power-supply unit. However, the voltage may drop 
as a result of a partial breakdown of the armature and 
it may be possible to operate the equipment with reduced 
output. 


3. FUSES. 


Fuses may be replaced by spares which are located 
near those supplied in the equipment. For fuse location, 
see figures 5-3, 5-4, 5-5, 5-6 and table 5-2. 


WARNING 


Never replace a fuse with one of higher rating 
unless continued operation of the equipment 
is more important than probable damage. If a 
fuse burns out immediately after replacement, 
do not replace it a second time until the cause 
of trouble has been corrected, 
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Figure 5-2 Open Top View of Receiver 
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TABLE 5-2—FUSE LOCATIONS 
Fuse and Value Location Function 
“F401, 15 amps Fuse borat top of 2 11881-B Powee Unit ee L. V. Dyaamotor Pai: 
F-402, 30 amps Fuse box at top of -211881-B Power Unit H. V. Dynamotor Pri. 
F-2101, 10 amps _ | Inside cover at top of -211100 Power Unit B-2101 Primary Fuse 
F-2102, 10 amps | Inside cover at top of -211100 Power Unit B-2102 Primary Fuse 
F-2201, 2 amps End panel of -20309 Power Unit, adjacent to plugs | H. V. Primary Fuse 
F-2202, 2 amps. End panel of -20309 Power Unit, adjacent to plugs | H. V. Primary Fuse 
F-2203, 3 amps End panel of -20309 Power Unit, adjacent to plugs | L. V. Primary Fuse 
F-2204, 3 amps End panel of -20309 Power Unit, adjacent to plugs | L. V. Primary Fuse 
F-2301, 10 amps_ | Inside cover at top of -21827-A Power Unit B-2301 Primary Fuse 
F-2302, 10 amps | Inside cover at top of -21827-A Power Unit B-2302 Primary Fuse 
F-2801, 5 amps Fuse box at top of -211330-B Power Unit Filament Fuse 
F-2802, 0.5 amp | Fuse box at top of -211330-B Power Unit H. V. Fuse 
F-2803. 34 amp Fuse box at top of -211330-B Power Unit L. V. Fuse 
F-2804, 20 amps /| Fuse box at top of -211330-B Power Unit Primary Fuse for 24 volt operation 
F-2804, 40 amps _| Fuse box at top of -211330-B Power Unit Primary Fuse for 12 volt operation 


F-402 F-401 
SPARE F- F-401 SP, 


402 ARE 
JOAMPS-25V SOAMPS.25V ISAMPS.-25v IS AMPS. 25V_ 


Figure 5-3 Dual Dynamotor Power Supply. Figure 5-4 Single Dynamotor Power Supply. 
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250V F2102 
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Figure 5-5 Motor-Generator Power Supply. 


Note 


For 21827-A Motor Generator Power supply 
F2301, F2302 have same value. 
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Figure 5-6 Rectifier Power Supply. 
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SECTION VI 


PREVENTIVE MAINTENANCE 


1. GENERAL. 


To prevent failure of the equipment and to maintain 
peak performance, a definite schedule of inspection and 
operational check should be followed. Table 6-1 gives 
suggestions for checks to be made at the beginning of 
each watch. 


Also see page 6-2 for items to be checked periodically 
to prevent failure of the equipment. 


THE ATTENTION OF MAINTENANCE PER- 
SONNEL IS INVITED TO THE REQUIREMENTS 
OF CHAPTER 67 (OR 68) OF THE “BUREAU OF 
SHIPS MANUAL,” OF THE LATEST ISSUE. 


2. LUBRICATION. 

The equipment described in this instruction book is 
lubricated for life and no further lubrication will be 
required. 


TABLE 6-1 


What to Check 


ROUTINE CHECK. 


How to Check 


Precautions 


. Antenna and ground connections and 
the wire that connects the transmitter 
RECEIVER ANTENNA terminal to 
the ANTENNA terminal on the 
receiver. 


. Cable Connectors. 


- Toggle Switches. 


. Knobs. 


. Meters. 


. Band Switches. 


. Battery or other power source. 


- Relay contacts in Transmitter and 
Power Unit. 
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Be sure that spring connector 
terminals are making good con- 
tact with the wires and that none 
of the wires have been weakened 
or broken by vibration. 


Be sure that cable plug connector 


locking rings are tight. 


Flip on and off. 


Try for free turning. 


Turn Coupling and Plate Tuning 
knobs. 


Rotate switches. 


Check for tight connections. 


Check for alignment, pitting and 
corrosion. 


Poor connections will prevent 
equipment from operating satis- 
factorily. 


Loose connections cause inter- 
mittent operation. 


Dynamotors or motor- generators 
must start if used on D.C. Recti- 
fiers must light if used on A.C. 


In extreme temperature knobs 
and shafts may freeze. 


Meter needles should move up. 


There should be free operation. 


Corroded or loose connections 
will prevent equipment from 
operating. 


If contacts require cleaning, a 
burnishing tool should be used. 
Never use sandpaper or emery 
cloth. 
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3. PERIODIC CHECKS. 


a. Carefully check all connecting cables for breaks 
(especially at the junctions of the cables and the plug 
connectors). Be sure that the cable plug connector lock- 
ing rings are tight and fastened with safety wires, and 
see that the Allen-head set screws of the cable clamps 
are tight. 


6. Blow or lightly brush dust from the equipment 
periodically. It is particularly important to prevent the 
accumulation of dust around the transmitter dials and 
tuning capacitors. 


c. Tubes in the TCS equipment may require replace- 
ment from time to time. It will generally be possible to 
determine if a tube is defective by noting the improved 
performance of the unit when a new tube is substituted. 
Be sure that the tube clamps hold the tubes securely in 
their sockets. 


d. If equipment is run continuously, or for any length 
of time, even if only in a stand-by position, both trans- 
mitter and receiver should be checked hourly for 
frequency drift caused by changes in temperature. ‘This 
can be accomplished by contacting a known reference 
point (another station) and returning both the trans- 
mitter and receiver until best results are obtained from 
both. 


4. EMERGENCY MAINTENANCE. 


a. VACUUM TUBE OPERATION.—In order to ob- 
tain satisfactory tube life the following precautions must 
be taken: 


(1) Operate all tube filaments within + 5% of 
rated voltage. 


(2) Do not exceed rated plate current in any of 
the tubes during normal operation of the equipment. 


(3) When tuning, do not exceed rated plate cur- 
rent except for periods of short duration. 


Failure to observe the above precautions may result 
in the destruction of tubes. 


6. VACUUM TUBE FAILURE.—Should tube fail- 
ure occur when no spares are available, the installation 
may be kept in operation by taking advantage of the 
fact that similar types of tubes are used in different por- 
tions of the circuits. 


In the transmitter, the master oscillator V101, the crys- 
tal oscillator W102 and the buffer-amplifier V103 all 
employ type 12A6 tubes. Since only one oscillator tube 
functions at any one time, should one of them fail, the 
other may be interchanged. (It should be noted that 
removing either of the oscillator tubes will affect the 
calibration of the dial.) 


Should the buffer-amplifier V103 fail, it may be re- 
placed by cither of the two oscillator tubes. Even if two 
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or three of these tubes should fail simultaneously, the 
transmitter still may be made to function by substituting 
oscillator V203 and a-f amplifier V207 of the receiver. 
Of course, the receiver will not function unless V207 is 
replaced, but V203 need not be replaced if the receiver 
may be operated by crystal control. 


in the transmitter the final amplifiers V104 and V105 
and the modulators V106 and V107 all employ type 1625 
tubes. When CW emission is desired, only tubes V104 
and V105 function. If either or both of these tubes fail, 
they may be replaced by the modulator tubes V106 and 
V107. When VOICE emission is selected, V105 is made 
inoperative. It then can be used to replace any of the 
other three tubes. (See figures 6-1 and 6-2 for vacuum 
tube location.) 


c. POWER UNIT FAILURE.—If the output voltage 
of the dynamotors drop to zero, the fuses and brushes 
should be inspected. If these are in good condition the 
only solution is to replace the dynamotors or the complete 
power-supply unit. However, the voltage may drop as a 
result of a.partial breakdown of the armature and it may 
be possible to operate the equipment with reduced output. 


d. SWITCHES.—Switches on the TCS equipment 
may present two main sources of trouble—the rotor 
springs may lose their tension and the contact points 
may oxidize or corrode. While these difficulties are 
comparatively easy to overcome, careless operation in 
making these repairs may lead to more serious troubles. 


Careful note should be taken of the relative positions 
of the component parts of the switches before disassem- 
bly so that they may be reassembled properly. The oper- 
ator should not tamper with the detent mechanism. 


Never try to adjust the tension of the rotor springs 
without removing the rotor assembly from the rest of the 
switch. To do this, press the thumb against the rotor and 
turn the switch until the C washer drops out. The rotor 
may then be removed. To adjust the tension of the 
springs, place the center sleeve of the rotor on a flat sur- 
face (contacts facing down). The springs may then be 
adjusted so that the outer contacts are 3/16 inch and the 
inner contacts 1/4 inch from the flat surface. Rotating a 
pencil eraser over the contact surfaces usually will re- 
move any oxide. If the corrosion is too great for this 
treatment, or if the contacts are pitted, they may be filed 
lightly. 

Do not attempt to remove the center sleeve of the rotor 
from its ceramic disk. Make sure that the C washer is 
replaced on the rotor before final reassembly of all 
switches. 


BAND SWITCH S201-S207-S208 has a double set of 
contacts on one section of the rotor. In assembly, care 
must be taken that this section of the rotor goes to that 
section of the stator that has four contacts. 
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Figure 6-1 Open Top View of Transmitter 
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Figure 6-2. Open Top View of Receiver 
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FAILURE REPORT must be filled out for 
the faihire of any part of the equipment 
whether caused by defective or worn parts, 


improper oper ration, or external influences. It 
should be made on Failure Report, form NBS- 
363, which has been designed to simplify this 
requirement. The card must be filled out and 
forwarded to BUSHIPS in the franked envelope 


which is provided. Full instructions are to be 
found on each card. 


Use great care in filling the card out to make 
certain it carries adequate information. For 
example, under “Circuit Symbol” use the 
proper circuit identification taken from the 
schematic drawings, such as T-803, in the case 
of a transformer, or R-207, for a resistor. Do 
not substitute brevity for clarity. Use the back 
of the card to completely describe the cause 


of failure and attach an extra piece of paper 
if necessary, 

The purpose of this report is to inform BU- 
STLIPS of the cause and rate of failures. The 
information is used by the Bureau in the design 
of future equipme nt and in the maintenance ol 
adequate supplies to keep the prese nt equip- 
ment going. The cards you send in, together 
with those from hundreds of other ships, | he 
nish a store of information permitting the 
Bureau to keep in touch with the performance 
of the equipment of your ship and all other 
ships of the Navy. 

This report is nota requisition, You must re- 
quest the replacement of parts through your 
Officer-in-Charge in the usual manner. 

Make aeein you have a supply of Vailure 
Report cards and envelopes on board. Thev 
may be obtained from any Electronics Officer. 


MAVY DEPARTMENT 
mumeau oF SHIPS 
WABHINGTON. 0. & 


OPMCIAL BUSINESS 


— 
vee 


NAVY DEPARTMENY 
BUREAU OF SHIPS 
ELECTRONICS DIVISION. CODF 980 
WASHINGTON 25. D.C 


Penanry fon panees 
mavaEnr oF hon Taee $800, 


Sample Failure Report Cards Properly Filled In 
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SECTION VII 
CORRECTIVE MAINTENANCE 


1. LOCATION OF FAULTS. 


a. GENERAL.—In case of trouble, look for the sim- 
ple causes first. Analyze and isolate the difficulty before 
attempting to remove or dismantle any part of the 
equipment. A few moments of thought and study of 
the complete schematic circuit diagram, Fig. 7-36, to- 


gether with a tabulation of the various possible causes of | 


failure, may save hours of haphazard labor. Radio equip- 
ments are often damaged by needless assembly and re- 
moval of parts, when the real cause of trouble is merely 
a broken lead or a faulty connection. 


6. DEFECTIVE TUBES.—The most common cause 
of improper operation of radio equipment is tube failure. 
A complete set of tested tubes of the same type as speci- 
fied should be kept on hand at all times. If faulty oper- 
ation of the transmitter is observed and tube failure 
suspected, each tube may be checked by replacing the 
tube with a tube known to be in good condition. Open 
heaters or tubes of low emission will cause screen volt- 
age readings to be higher than normal and bias voltages 
to be low or completely absent. 


c. OVERLOAD.—If an open fuse is found it is an 
indication of an overload. The overload may be caused 
by a defective capacitor, defective tubes or a high volt- 
age arc. A direct short is most readily found by means 
of a continuity check. The d-c resistance of the various 
circuits may be checked in order to locate the fault. 


d. CORROSION.—Defective tubes causing an over- 
load in power circuits may usually be located by in- 
spection. It will be found that excessive heating or 
sputtering within the tube is a good indication of a 
fault in the tube circuit. High voltage arcs may be 
caused by bent condenser plates, corrosion or dust. One 
of the greatest sources of trouble in equipment located in 
a salt atmosphere is corrosion. Corrosion resulting from 
salt spray or salt laden atmosphere may cause failure of 
the equipment for no apparent reason. In general it will 
be found that contacts such as tap switches, tube prongs, 
cable plug connectors and relay contacts are most af- 
fected by corrosion. When it is necessary to operate 
equipment in localities subject to such corrosive atmos- 
phere, inspection of wiping contacts, cable plugs, relay 
contacts, etc., should be made more frequently in order 
to keep the equipment in good condition. 

In event the relay contacts of the various relays be- 


come dirty or corroded, erratic operation or complete” 


failure of operation will result. Since many of the con- 


Original 


tacts are made of soft silver, a burnishing tool rather 
than a file or sandpaper should be used in cleaning the 
contacts. The contact leaves should not require adjusting 
unless they have become damaged. Adjustment of con- 
tact leaves should be attempted only by trained personnel 
and with adequate tools designed for the purpose. Fail- 
ure of the normally closed contacts of voice CW relay 
K101 in the CW position will allow the P.A. plate cur- 
rent to flow through the modulation transformer secon- 
dary winding. This results in a lower than normal output 
from the transformer on CW. If cleaning the contacts 
does not remedy the situation, the pressure of the contact 
leaf can be increased by bending the contact leaf slightly 
towards the normally closed contact. Only the amount of 
tension necessary for vibration proof operation should 
be applied since too much pressure may cause the nor- 
mally open Voice Contacts to become faulty in operation. 


e. CAPACITORS.—Shorted or leaky filter and by- 
pass capacitors cause a reduction in voltage in the as- 
sociated circuits. Open filter or by-pass capacitors cause 
instability, loss of signal level, increase in noise level, 
and, in some instances, a reduction in voltage in the 
circuit. Leaky coupling capacitors may cause distortion 
or excessive tube heating. 


f. RESISTORS.—Defective resistors may cause a re- 
duction i: voltage in the circuit, a blocked grid, or ob- 
jectionable hum. A resistor that heats excessively may 
indicate a shorted by-pass capacitor, in which case it is 
likely that the resistor will be damaged and will also 
require replacement. 


g. LOADING COIL.—It is possible for the loading 
coil L108 to become erratic in operation in dust laden 
air. This coil can be cleaned by brushing with a straight 
motion parallel with the wire using a rather stiff brush 
moistened with carbon tetrachloride. A toothbrush 
can be used in an emergency—do not use anything that 
would ‘scratch the wire. 


hb. SWITCHES.—Switches on the TCS equipment may 
present two main sources of trouble—the rotor springs 
may lose their tension and the contact points may oxi- 
dize or corrode. While these dithculties are comparatively 
easy to overcome, careless operation in making these 
repairs may lead to more serious troubles. 


Careful note should be taken of the relative positions 
of the component parts of the switches before disassembly 
so that they may be reassembled properly. The operator 
should not tamper with the detent mechanism. 
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CHECK 


CHECK ASSOCIATED 


BY-PASS 
WEAK OR DEAD CONDENSERS 
ALL BANDS - a ) 
eaure CONTINUITY OF | 
VOLTAGES COILS AND WIRING | 


CHECK RESISTORS 
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CONTACTS | 
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Figure 7-1 
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Trouble Shooting Charf-—Transmifter Only. 


Original 


Corrective Maintenance NAVSHIPS 900,705 Section VII 


CHECK TUBES 
FOR CATH- 
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CHECK 
FILTER 
CONDENSERS 


CHECK FOR 
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FILTER CHOKE 


CHECK THE 6)7 
C-W OSCILLATOR 
TUBE 


WEAK OR NO 
C.W RECEPTION 


CHECK CHECK C-W | | REMOVE H-F IF NO BEAT 
BY-PASS re OSCILLATOR AFTER CORRECTING 
CONDENSERS STAGE OeLLATOR NOTE IS TROUBLE, ALIGN 


HEARD, CHECK STAGE. ADJUST C-W 
PARTS IN C-W OSC. CO) ‘OL TO @. 


MODULATED OSCILLATOR BE 
SIGNAL INTO STAGE FOR es Ke MGNAL INTO 
MIXER TUBE CONTINUITY, GRID OF MIXER TUBE. 
GRID. ROTATE| | SHORTS AND ADJUST TRIMMER 
THE C.W OSC. VALUE CAPACITOR C-132 
CHECK FOR CONTROL AND) FOR ZERO BEAT. 
OSCILLATION OPEN BYPASS OR BEAT NOTE 
FILTER CONDENSERS ae ed 
LEADS IN CHASSIS oy IF A-F TUBES 
MAY HAVE BECOME DRESS LEADS TO ARE DEFECTIVE 
MISROUTED AT TIME CHASSIS BASE | ee Cour 
OF SERVICE [eet CONDENSER 
CHECK a IF RECTIFIER 
SOLDER CHECK REPLACE TUBE IS DEFECTIVE 
CONNECTIONS TUBES DEFECTIVF CHECK FILTER 
TUBES CONDENSERS 
CHECK POWER CHECK FOR SHORTED CHECK 
CHECK SUPPLY B+ FILTER CONNECTORS 
FUSES VOLTAGES CONDENSERS AND CABLES 
CHECK ASSOCIATED 
CONDENSERS 
CHECK CHECK IF COMPLETELY FEED A 455 KC SIGNAL THRU A 
SOCKET. CONTINUITY OF | DEAD CHECK 1 MF CAPACITOR TO MIXER TUBE GRID 
VOLTAGES COILS AND WIRING SPEAKER SHORT STATOR OF OSCILLATOR TUNING 
waecone nach Uh REND POEL L Mn 
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FOR DEFECTIVE 
—————— = STAGE 


FEED A 445 KC SIGNAL THRU A 1 MF CAPACITOR Cat eo FOR 


TO MIXER TUBE GRID. SHORT STATOR OF GRID WITH SCREW. IF NO SIGNAL 
OSCILLATOR TUNING CAPACITOR TO GROUND. DRIVER LISTEN CHECK TUBE, 
OUTPUT OF RECEIVER WILL INCREASE IF FOR CLICK, OR VOLTAGES AND 
OSCILLATOR WAS FUNCTIONING. FEED SIGNAL INTO COMPONENTS 
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CHECK FOR LOOSE 
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Figure 7-2 Trouble Shooting Chart—Receiver Only. 
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Figure 7-4 TCS Primary Power Circuits using the Dual Dynamotor Power Unit. 
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Figure 7-5 TCS Primary Power Circuits using the Rectifier Power Unit. 


Figure 7-6 TCS Primary Power Circuits using the Motor-Generator Power Unit. 
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2. TUBE DATA. 
WARNING 


In order to obtain satisfactory tube life the following 
precautions must be taken: 
(1) Operate all tube filaments within +5% of 
rated voltage. 
(2) Do not exceed rated plate current in any of 
the tubes during normal operation of equipment. 
(3) When tuning, do not exceed rated plate cur- 
rent except for periods of short duration. 
Failure to observe the above precautions may result 
in the destruction of tubes. 
Failure to observe the above precautions may result 
in the destruction of tubes. 


Note 
ALL TUBES SUPPLIED WITH THE EQUIP- 
MENT OR AS SPARES ON THE EQUIP- 
MENT CONTRACT SHALL BE USED IN 
THE EQUIPMENT PRIOR TO EMPLOY: 
MENT OF TUBES FROM GENERAL 
STOCK. 


a. GENERAL. 

Weak signals are the usual symptom of worn-out 
vacuum tubes and under most conditions it is usually 
the best policy to suspect them as.the most probable 
source of trouble. All radio equipment is subject to a 
gradual decrease in performance through the aging of 
vacuum tubes. Due to the gradual nature of this condi- 
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tion it is difficult to recognize and it will usually be 
found necessary to advance the volume control from 
time to time. It is good practice to check all of the tubes 
at periodic intervals and replace those which fall below 
the minimum limits of transconductance or emission 
indicated in the tabulation of ‘‘Tube Characteristics’. 
After tubes have been tested, paste a sticker on the glass 
bearing the date of test and either transconductance or 
the emission current as determined. 

With the antenna lead from transmitter disconnected 
from the receiver and all of the frequency-determining 
circuits tuned to resonance, advance the “VOLUME 
CONTROL” to maximum. A relatively high and steady 
noise level should be heard in the phones. With all the 
controls adjusted as above, reduce the "WOLUME CON- 
TROL” to “O”. A barely audible hum, previously in- 
audible over the tube noise, should be heard. During 
the above tests, the “NOISE SUPPRESSOR” control 
must be heard in its “OFF” position if set is so equipped. 
Failure of this test indicates that the receiver is inopera- 
tive and the tubes should be changed before looking 
farther for the trouble. 


Note 

A LOSS IN SENSITIVITY OR POWER 
DOES NOT NECESSARILY INDICATE 
THAT TROUBLES OTHER THAN WORN- 
OUT TUBES DO NOT EXIST, BUT UNDER 
ANY CONDITION THE TUBES SHOULD 
BE CHECKED BEFORE DISTURBING ANY 
OF THE INTERNAL RECEIVER ADJUST- 
MENTS. 


TRANSCON- | EMISSION 


i | 


| 
Fila- — Fila- i , 
_ ment | ment | Plate Grid 
Tube Description Volt- | Cur- | Voltage Blas 
Type ; ; age | rent i v : Vv 
' Vi: A H 
eh od 2 AAs Spencer a eee ole Stes 
12A6_ | Beam Power ! 12.6! 0.15 | 250 max.| —12.5 
Amplifier | 
12SA7 Z Pentagrid 12.6 | 0.15 300 max. | 0 min 
Converter 
wees a es ee an en — 
12SK7 Triple-grid 12.6 | 0.15 | 300 max -1\ 
Super control —3) 
amplifier 
- 128Q7 Duplex-diode 12.6 | 0.15 | 300 max.; —1) 
High-Mu —2/ 
Triode | 
1625 Transmitting 12.6 | 0.45 600 25 
Beam Power 
Amplifier 
6XSGT/G | Full Wave High| 6.3! 0.6} 1250 x 
Vacuum 
Rectifier 
5R4GY | Full Wave High! 5.0/ 2.0 850 x 
Vacuum 


Rectifier | 


7-6 


Screen = ac | DUCTANCE 
' Voltege | Plate | Sereen Plate. | UMHOS —— ra 
Vv , Current | Current Resistance | --~- -7-~ , is | & 
' MA MA Ohms | Nor- | MA. Vv 
: | mal Min. j i 
——_ pe pa a a es | a ee Se 
250 max. | 30-32 | 3.5-5.5| 70,000 | 3000 2200 | so! 30 
| I | 
100 max. | 3.3-3.5| 8.5 0.5-1.0 | 450! 425; 70: 30 
meg. | | 
sae pa i a ep of 
100 9.2-13 | 2.6-4.0] .8-.12 | 2000) 1600' 65) 30 
i meg. | ; \ 
| ! i 
ee eee aoe aes) seme Saiana aren Sichioaletng: lane VG, ra 
x 0.4 X- | 110,000} 1100! 900° .8 | 10 
0.9 91,000 
| 
a es Sle A ak : 
300 100 5 X | 6000| 5100! 300° 50 
240 10 | 
nak (ince ae He tere decked 
x 210 ; X 6000 | x | x | 140! 0-50 
{ i 
| 
————— | —_ —— '-» —— J. - ie s - | 
x 700 x x | X | X /|325'0-75 
} ot 
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If no signals are receivable or if the sensitivity is 
still poor after changing all of the vacuum tubes, check 
the voltages at the various tube sockets. Prior to making 
the measurements, the equipment should be operated at 
nominal voltage with all tubes in sockets for a warm-up 
period of at least ten minutes. Refer to tabulation en- 
titled “Tube Socket Voltages” for the normal values. 


The voltages at the various socket terminals should 
conform to within +15% (approximately) to those 
shown in the “Tube Socket Voltages” table, measured 
with the receiver in normal operative condition with 
antenna disconnected. Due to the change in load when 
one tube is removed, the voltages measured at the tube 
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sockets are somewhat higher than the corresponding 
values shown in the tabulation of “Tube Operating 
Voltages and Currents.” 


If the voltage at any terminal fails to check with 
value indicated in tables in this secton it is an indica- 
tion of a faulty connection, circuit components or a short 
circuit which should be located and remedied. If the 
voltages are correct, test the audio amplifier by touching 
the grid of the first audio amplifier tube with the finger. 
If an equal or loud hum is heard in the headphones, the 
audio amplifier is operating satisfactorily. lf no result 
is obtained by touching the grid, check the audio ampli- 
fier circuits for open or faulty connections. 


c. TRANSMITTER AND RECEIVER RESISTANCE MEASUREMENTS. 


V101 (12A6) 


V102 (12A6) 


V103 (12AG6) 
V104 (1625) 
V105 (1625) 
V106 (1625) 


V107 (1625) 


V201 (12SK7) 0 
V202 (12SA7) 40,000 
V203 (12A6) | | ; 38,000 
V204 (12SK7) 0 


V205 (12SK7) ft) 


V206 (12SQ7) 


220,000 2,200 


V207 (12A6) ) 38,000 


Conditions: All tubes.in sockets; cables disconnected. 
Transmitter: Band 1; VOICE; POWER off; MO. 
Receiver: Band 1; MOD.; AVC on; MO. 


Original 


1.2 meg. 200 


1.2 meg. 220 12,000 


140,000 


100,000 

20,000 0 

20,000 
3,000 


2,600 


50,000 23,500 


33,000 100,000 


3.5 220 47,000 


140,000 250,000 


35,000 470,000 oo 
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d. TRANSMITTER SOCKET VOLTAGES. 


1625 1625 l2A6 
VIO7 VIO6 VIO3 


1 CRYSTAL 4 


2 POSITIONS 3 


APACITOR 
GANG 


V105 VI04 Vlo2 V1tOl 
1625 1625 12A6 I2A6 


Figure 7-7 Transmitter Tube Layout. 


TYPICAL TRANSMITTER OPERATING VOLTAGES AND CURRENTS. 


; 
| Plate : Screen Grid Grid Cathode i Cathode 


Type of | Filament Voltage ! Voltage Voltage Current Voltage Current 
Tube | Emission Voltage = The OS es oy i a ince ae de eae {Se oS ee i 9 oF a aC A ge Pee a Pate a pets 
i 1.5 12.0 1.5 12.0 1.5 12.0 | 1.5 12.0 1.5 12.0 ' 1.5 12.0 
! Mc Mé | Mc Mc Mc Mc ; Mc Me Mc Mc : Mc Mc 
V101 | CW | 12.6 218 218 190 185 ; 29 65 | Oo 0 
(12AG6), VOICE. 12.6 , 218 218 | 190 185 : 29 65 ; 0 0 
as i . ees, ai Sit taes ev iets a Srsrpe es Sek 9h wes, = oe me hha Ss 3 Sea eek oh ba eS Re ee 
v102 | CW 12.6 | 218 218 163 163 36 42 | » 21 22 17. +18 
(12A6)| VOICE 12.6 : 218 218 : 163 163 36 42 | 21 22 17. +18 
a re oe pee OA. At Thee, oo eeetea, (Sioa Sih ee ee | iS POLIS ets Hie eee eS | fen is é 
V103 5 CW 12.6 : 218 218 218 218 36 28 ~ |! 22 25 ; 16 24 
(12AG): VOICE 12.6 218 218 : 218 218 36 «28 22 25 | 16 24 
V104 , CW 12.6 448 448 250 265 38 40 |. 1.8 1.7 (0) (0) 87 87 
(1625): VOICE! 12.6 430 430 245 255 41 47 ' 2.0 1.6 0) O | 85 85 
V105 ! CW ° 12.6 448 448 250 265 39 «40 18 17 | 0) O : 87 87 
(1625): VOICE 12.6 430 430 410 410 41 47 © 0) 0) 0) oO. 0 0) 
V106 CW 0) ) Oo, O oO, ) Oo | 0 0 0) 0) 
(1625) VOICE 12.6 , 445 445 355 355 (0) oO | 29 29 : 100 100 
V107) CW 0 6 0 0) 0) 0) oO - 0) 0) 0) 0 
(1625) VOICE 12.6 445 445 355 355 0) oO! 29 29 100 100 


NOTE: All voltage measurements were made between tube prongs and ground, and with the final amplifier loaded to rated input. 


A vacuum-tube voluneter was used for all voltage measurements. 
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e. RECEIVER SOCKET VOLTAGES. 
12SK7 1!2SK7 I2SK7 
V20s V204 V2ol 
fi crystan 4 | 4 
2 POSITIONS 3 
CAPACITOR 
V206 V207 V202 V203 
12SQ7 12A6 L2SA7 12A6 
Figure 7-8 Receiver Tube Layout 
TYPICAL RECEIVER OPERATING VOLTAGES. 
Control Suppressor 
Tube Filament Plate Screen Grid Grid i Cathode 
Voltage Voltage Voltage Voltage oy elieae. ! verre 
1.5 12.0 1.5 12.0 1.5 12.0 1.5 12.0 LS 12.0 
Mc Mc Mc Mc Mc Mc Mc Mc Mec Mc 
v201 ! 
(12SK7) 12.6 215 215 59 59 | — = 0) 0) A735) 1.75 
V202 | 
(12SA7) 12.6 | 225 225 | 79 79 = = 0 0 2.0 2.0 
| 
V203 
(12AG6) 12.6 225 225 200 200 —~ 34 —-37 _ _ _ — 
V204 2 | 
(12SK7) 12.6 225 225 | 60 60; — — 0 0) 1.6 1.6 
Vv205 | 
(12SK7) 12.6 {| 210 210 | 84 84 | _ _ ) 0 2.15 2.15 
V206 | | 
(128Q7) 12.6 | 130 130 _ =e — — — 1.0 1.0 
5 
V207 : i 
(12A6) 126 > *b 270 210 | 225 225 _ — = — 9.8 9.8 


NOTE: All measurements were made with a vacuum-tube voltmeter between tube prongs and ground. The R. F. GAIN and A.F. 
* position. 


GAIN controls were set for maximum gain, the AVC was off and the MOTD.-CW switch was in the ' 
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3. TYPICAL TRANSMITTER PERFORMANCE (2) AUDIO INPUT.—0.80 volt for 90% modula- 
DATA. tion. 
AUDIO DISTORTION.—8. 400 
a. TRANSMITTER POWER INPUT = ia Cy 90% a ee 0 Foes ae sOU eps 
REQUIREMENTS: (4) NOISE LEVEL.—53 db below the 100% modu- 
lation level with input at 1000 cps. 
Filament Power Pilate Power : 
emission a. RECEIVER POWER INPUT PEQUIREMENTS. 
‘Volts Amps. Volts 
Filament Power Piate Power | 
1.6 220 i - Emission ~ 
440 ‘ Volts Amps. Volts Amps. 
rae cw 120 | 1.15 | 225 | .096 
MOD. 12.0 1.15 225 095 * 


6. TRANSMITTER POWER OUTPUT. 4. TYPICAL RECEIVER PERFORMANCE DATA. 


CW Emission Voice Emission Note 
aaa mAs, Except as otherwise stated, all the following re- 
450V 400V 450V 400V ceiver data tables were obtained with the A.F. 
Band | Frequency [——— | —_—__/___—_- GAIN control R220 and the R.F. GAIN control 


morte warts worts watts R216 in their maximum clockwise positions and 


the AVC off. Placing the MOD.-CW switch 
$203 in the “CW” position automatically 
grounds out the AVC, but when switch S203 
is in the “MOD.” position, this grounding is 
accomplished by turning the R.F. GAIN con- 
trol R216 back slightly from its maximum 
clockwise position until a click is heard. This 


indicates that switch S206 has been closed 
NOTE: The above power measurements were made and the AVC grounded out. 
using a dummy load consisting of 300 wf in series with 
13 ohms of non-inductive resistance on 1.5 Mc and 100 
uuf in series with 13 ohms of non-inductive resistance 
on all other frequencies. 


These readings represent the actual power delivered to a. RECEIVER POWER INPUT REQUIREMENTS. 
the antenna as measured with an external meter. All 
readings taken at MO. 


1.5 Mc 32.5 24.0 15.0 12.0 
3.0 Mc 30.0 24.0 14.0 11.0 
3.0 Mc 28.5 23.5 13.0 10.5 
6.0 Mc 33.5 28.5 16.0 12.5 
6.0 Mc 30.0 25.5 11.0 9.5 
12.0 Mc 32.0 25.5 14.0 11.0 


WWwWNN | 


i 
c. TRANSMITTER AUDIO-FREQUENCY DATA. TAGES Se ee 
(1) AUDIO-FREQUENCY RESPONSE. eae ee ee : anes nord 
Volts Amps. 
Frequency 90% Mod. Ba decane Bh ees fae ates a! sce latches 7 
12.0 . ; 225 .096 
200 cps +1 db 12.0 : 225 .095 
300 cps +1 bd 
400 cps +1 db * 
1000 cps 0.00 db 
2000 cps —2 db 
3000 cps —4db 
5000 cps 
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Par. 4b 
b. RECEIVER AUDIO-FREQUENCY DATA. (1) OVERALL FREQUENCY RESPONSE. 
Frequency Bek cps Sis. Frequency eas cos Sis. 
: 200 cps B —1.3 db ee 2000 cps Te —1.8 db 
300 cps —0.3 db 2500 cps —2.8 db 
500 cps +0.5 db | 3000 cps —4.5 db 
1000 cps 0.0 db | 4000 cps —8.0 db 
1500 cps —0.8 db | 
(2) SENSITIVITY. 
| Band 1 Band 2 H Band 3 
Freq. cw VOICE Freq. Cw VOICE Freq. cw VOICE 
(Me) rer ree (Me) rhe rn (Me) cay hes 
1.5 4.6 9.7 3.0 2.7 5.6 6.0 1.8 3.9 
1.9 2.4 5.3 3.8 1.4 3.0 7.5 1.3 2.8 
2.3 2.0 4.5 4.5 1.0 1.5 9.0 1.0 1.9 
2.6 1.7 3.8 5.2 0.8 1.5 10.5 0.8 1.7 
3.0 | 1.0 2.2 6.0 0.5 0.7 12.0 0.5 1.1 


NOTE: The above measurements were made with the OSCILLATOR SELECTOR switch S202 ir the “MO” position and with a 


6-milliwatt output to a 500-ohm load. 


(3) SELECTIVITY. 


Band Width 


6.12 Kc 
11.30 Kc 
19.00 Kc 
29.58 Kc 
45.00 Kc 


NOTE: The above measurements were taken with the 
receiver tuned to 1.5 Mc, the MOD.-CW switch in the 
“MOD.” position, and the OSCILLATOR SELECTOR 


at “MO” 


Original 


(4) IMAGE RATIO. 


Band 1 Band 2 Band 3 
Freq. Ratio Freq Ratio Freq. Ratio 
(Me) (db) (Me) (db) (Me) (db) 
1.5 66.6 3.0 65.5 6.0 51.4 
2.3 59.0 4.5 58.0 | 9.0 44.4 
3.0 55.9 6.0 52.0 12.0 28.0 


7-11 


Section VII 
Par. 4b-6 


(5) AVC CHARACTERISTICS. 


Toler- 
Input Output || Input Output ||\Change| ance 


(uv) (db) (av) (db) (db) (db) 


100,000 | +20 | 1,000 | +14.3 |; —5.7 | —6.0 
100,000 | +20 || 1,000 | +15.2 || —4.8 | —6.0 


100,000/ +20|| 1,000 ; + 15.0 || —5.0| —6.0 


NOTE: The audio input is 30% modulated at 400 cps. 
The A.F. GAIN control is set for +20 db output with 
100,000 #v input. 
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(6) DISTORTION AND POWER OUTPUT. 


Power Output 


NOTE: The audio input is 30% modulated at 400 cps. 


5. RESISTANCE MEASUREMENTS FROM CABLE CONNECTOR PLUG TERMINALS TO GROUND. 


Remote-Control 
Receiver Unit 
Conn. P201 Conn. P601 


Transmitter 
Conn. P101. 


Remote-Control 
Receiver Unit 
Conn. P201 Conn. P601 


Transmitter 
Conn. P101 


@o 


39,000 
34,000 


©8 88 8 8 8 


1 
2 
3 
4 
5 
6 
7 
8 


Conditions: Tubes in sockets; all POWER switches in “OFF” positions. 


Transmitter: MO; VOICE; Band 1. 
Receiver: MO; MOD.; Band 1; AVC on. 


6. TYPICAL TCS POWER INPUT REQUIREMENTS. 


Power Unit by -20309 -211330 -2111330 -211100 -21827-A -21881-B 
Navy Type Number 
{nput Voltege 115 /230v-ae 12/24 de 12/24 de T15v de 230v dc 12v de 


Conditions 
CW— Key open— 
Receiver ON 


CW- Key closed— 
Receiver ON 


VOICE—Key open— 
Receiver ON 


V OICE--90% Modulation— 
Receiver ON 


_Transmitter OFF 
Receiver ON 
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7. WINDING DATA FOR CHOKES 
REACTORS AND TRANSFORMERS. 
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INDUCTANCE: | MH. 
MAX. CURRENT: 300 MA. 
D.C. RESISTANCE : 10 OHMS 


NO. OF SECTIONS: 3 
IMPREGNATION: LOW LOSS 
INDUCTANCE LIMITS: £10% 


HIGH FREQUENCY RADIO 
FREQUENCY CHOICE MULT- 
IPLE-PI, ODUO-LATERAL 
WOUND ON CERAMIC FORM. 
WIRE LEAD TERMINALS 
FROM MOULDED END CAPS. 


190 TURNS No. 32 
SSE PER PI 


Figure 7-10 Radio-Frequency Choke Coil (L102, L109, L207, L2101, £2102, L2301, L2302}. 


CERAMIC FORM 


INDUCTANCE: |. MH. 
MAX. CURRENT: 300 MA. 
D.C.RESISTANCE: 10 OHMS 

DIST'D. CAPACITY: 1.5 pyf. MAX. 

NO. OF SECTIONS: 3 
IMPREGNATION: LOW LOSS 
INDUCTANCE: +10% 

MULTIPLE PI DUO LATERAL WCUND. 


190 TURNS No. 32 
SSE PER PI 


Figure 7-11 


Final-Amplifier Plate Choke Coil (L110). 
High-Voltage Noise Filter Inductor (L402). 
Low-Voltage Noise Filter Inductor (L404). 
Filament Noise Filter Reactor (L2803). 
Low-Voltage Noise Filter Reactor (L2804). 
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Part | Approx. 
iGeuge No. |No. of | Type of | Row Row 
*__|Turna | Winding A B 


23-1/2 | Single Stop Start} 7.45 2.16 |:129 
Layer Role 5 Hole 2] ub uf 169 
ub 


Remarka 


At 6-1/8 turns 
skip 2 grooves for 
one turm only, then 
at 7-1/8 turns skip 
alternate groovee for 
remaining 3-1/2 turns 


28 WI-1015| 9-1/2 | Single 104 
Layer 148 


131 
wut 


115 


28 
169 


1105 \enom. 
|copper 


20 Me 
«0 Me 


3 
é 


Figure 7-12 Transmitter Oscillator Plate Inductor 3.0-6.0 Mc (L103). 
Transmitter Doubler Plate Inductor 6.0-12.0 Mc (L10417). 
Transmitter Buffer Plate Inductor 3.0-6.0 Mc (L105). 


WINDING DATA 


No cr| TYPE OF RO RO é 
polo Eee [ELE] PP] = Fl 
FPueD - | sincce stop stant33.0'| 2.0 | 91 |usmc| 9 | 
cone 28 |wilois | 47 | Caver NOLES noe? pH. [MMe | 13 BOMc i 
Figure 7-13 Transmitter Bufter Plate Inductor 1.5-3.0 Mc (L106). 
Original 7-15 
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STATOR 


TURNS NUMBERED IN RESPECT 
Are THIS END OF COIL 


TAP AT 8z TURNS 


= l 


Z-SKIP CNE GROOVE” 


TAP AT APPROX 


WINOING DATA 


apeRox| TYPE OF ost 1 
wire | "0.08 } winning | & c | @ | FREQ.)caP mm 
18 ENOM. SINGLE 200]4350 Kc] 50upf oad 
STATOR |*coppen| 24 LAYER 23013130 xc pOOnpt ‘a 


a eed 


SINGLE 
LAYER 


ROTOR 


20 ENAM 
COPPER 


Figure 7-14 Variometer (L107). 


wiRE | GAUGE|PART NO] NO. OF a aa c lorstcl o |erealcae Figure 7-15 
np 1 é 
--} TRANS Antenna-Loading Inductor (L108). 
BARE 
TINNED| ia |wi-scoo] 45 FINGCE 


COPPER LAYER 
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Row 
c 


3 WI-1015 
32. | wr-1027 
me 


WI-1015 
L208] Enam. WIe1015 Single 
Layer 


WI-1015 


Stop 
Hole 3 


Stop 
Hole2 


Figure 7-16 
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Receiver Antenna Inductor 6.0-12.0 Mc (L201). 
Receiver Antenna Inductor 3.0-6.0 Mc (L202). 
Receiver Converter Inductor 6.0-12.0 Mc (L204). 


Original 


Receiver Converter Inductor 3.0-6.0 Mc (L205). 
Receiver Oscillator Inductor 6.0-12.0 Mc.(L208). 
Receiver Oscillator Inductor 3.0-6.0 Mc (L209). 
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R Dist 


L 


| . ow Row |Row 
Turns g A B c D c Q | Fre: 
28 | WI-1015] 47 |Single Stert/30.9 1.5 Me 
Layer Role 2/uh at 3.0 Me 
Stob |1000 
Hole 5jeps 
Dbl. 32 | WI-1027/ 5-1/2 |Inter- Stop |Stert 
Silk wound Hole2/Hole2 
Euan 
Copper 
*) Single 93 | 125 Me |370 
Tap @& |Layer 
6th 
Turn 
% 


Single 9211.5 Mc [454 
Tap et [Layer 110 [3.0 Me |129 
8th 


Enen | 
Copper 


Turn 


Figure 7-17 
Receiver Antenna Inductor 1.5-3.0 Mc (L203). Receiver Converter Inductor 1.5-3.0 Mc (L206). 
Receiver Oscillator Inductor 1.5-3.0 Mc (L210). 


VCE DT ADDO 


aiaeeoen 


@: 
a 
CH 


TYPE: RADIO FREQUENCY. ry 87s 12 
INDUCTANCE: 0.022M H. 20%, AT 1000 CYCLES. 8 8 
D.C. RESISTANCE: 0.020 OHMS + 20%. Figure 7-18 

; Noise Filter for Primary of High-Voltage Dynamofor (L401). 
WIRE SIZE: #12 ENAMELED COPPER. y 9 ge vy 

; Noise Filter for Primary of Low-Voltage Dynamofor (L405). 

NUMBER OF TURNS: 55 Filament Voltage Filter Inductor (L2104, £2304). 
WINDING: PIE WOUND Filament Noise Filter Reactor (£2802). 
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61-2 


NOTE: TOTAL 58 TURNS-LEAVE 2 GROOVES VACANT 
BETWEEN !13T AND 9T COIL AND | GROOVE 
VACANT BETWEEN EACH OF THE OTHER COILS. 
START WINDING 3rd GROOVE FROM EACH END. 


: 
Be) 
eam} _| 


REMOVE INSULATION AND TIN 
FOR SOLDER TERMINALS. 


Figure 7-19 Antenna Loading Coil Inductor (L701). 
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GND. SHIELD 


NARROW BAND TRANSFORMER 


This tra:sformer appears in receivers 
of the following types and serial numbers: 

Type CKP-46159-A; all sets bearing 
serial numbers up to No. 299. 

Type C1H=46159-A; all sets bearing 
serial numbers up to No. 3199. 


1 3 APPROX. DIM. 
a A - 3/32 
# B - 1/16 
7.0 
G -27/32 
cz 
D -13/16 


DATA 
48 MMFD. EFF. 
50 MMFD. SILVER 


48 MMFD. EFF, 


50 MMFD. SILVER 


RESIST. IN 


11 OHMS 


w 
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TYPE : INTERSTAGE 
FREQUENCY : 455 Ke 


WIDE BAND TRANSFORMER 


This transformer appears in receivers 
of the following types and serial numbers: 
Type CKP-46159-A: all sets bearing 


serial numbers higher than No. 290. 
Type CIH-46159-A; all sets bearing 
serial numbers higher than No. 3200. 


| 271 [aeswe|, 125%4-29] 1200+40 
56+36 aosxel.125"|34-23 | 1400+45 


MUTUAL: 42+3 


DATA 


5-55. MMFD 


50 MMFD +3% SILVER MICA 


5-55 MMFD 


50 MMFD +3% SILVER MICA 


Figure 7-20 I-F Transformer, interstage (2201, Z202). 
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4 
25 
ra : 6 
ce 
« GND. ca 
rr 1! c-" 
GND. SHIELD 


NARROW BAND TRANSFORMER 


This transformer appears in receivers 
of the following types and serial numbers: 

Type CKP-46159-A; all sets bearing 
serial numbers up to No. 299. 

Type CIH-46159-A; all sets bearing 
serial numbers up to No. 3199. 


APPROX. DIM. 
A - 3/32 
B - 1/16 
C -27/32 
D -13/16 
DATA 
48 MMFD. EFF. 


50 MMPD. SILVER MICA 
48 MMFD. EFF. 
50 MMFD. SILVER MICA 


RESIST. IN OHMS 


11 OHMS D.C. 
ll n Ld 
7.3 =" . 
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TYPE : DIODE 
FREQUENCY : 455 Ke 


WIDE BAND TRANSFORMER 


This transformer appears in receivers 
of the following types and serial numbers: 

Type CKP-46159-A; all sets bearing 
serial numbers higher than No. 300. 

Type CIH-46159-\; all sets bearing 
serial numbers higher than No. 3200. 


L/1000 cp 
(ih) / 455K 


TURNS | WIRE CAM |CEARS 


a 271 jpesng. 125%134-29 
| | 136+15q36SNq. 12s"|34-29 


MUTUAL: 4543 


1200+40 |57+4 


1400+45 s7+4 


DATA 
Cl - 5-55 MMFD 
c2 - 50 MMFD +3% SILVER MICA 


5-55 MMFD 


50 MMPD +3% SILVER MICA 


Figure 7-2] !-F Transformer, Diode (Z203). 
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p \COOMMF WS phy. 26 yhy. TYPE : B-F.O. 
FREQUENCY : 455 Ke 


GND. SHIELO 


Ct C- Bt Pp 


DATA 
3-30 MMFD 
+ #7-40 LITZ 
48 MMFD EFF. 
re 
COILS WOUND 
— iN, SANE. DIREC: 1000 MMFD SILVER MICA 
TION. RESIST, IN OAMS 
| 
3 8 if 2.6 OHMS 
m4 
: 2.0 OMS 


Figure 7-22 8.F.O. Transformer (Z204). 
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2334T 
#31 ENAMEL 


IND.- 8HY + 20-0% 
MAX. VOLTS = S00 DC 
MAX, CURRENT - 0.1 AMP 
OC RES.-!'61 OHMS 


LV Ripple-Filter Reactor L403 


wu 2:9ST 
28 ENAMEL 


IND.-~6HY + 20-0% 
MAX. VOLTS- 500 DC 
2 MAX. CURRENT-0.15 AMP 

OC RES.-71,.9 OHMS 


LV Filter Reactor L2103, L2303 


9 Pla 
, J 
: 2538T 43 — 


#26 EN. 
INOD.-12 TO 4 HY 


MAX, VOLTS-500 0.C. 
MAX. CURRENT -0.3 AMR 


HV Input Filter Reactor L220! 
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PS iN 
2 L. i 


IND.-6 HY + 20-00% 
MAX, VOLTS - 500 OC. 
MAX. CURRENT-0.15 AMP 
D.C. RES.- 100 OHMS 


LV Input Filter Reactor L2202, L2203 


oy 
-in 
OO 
! 1 2 “ 
an 
4 > 
3 
—42 a 
2 
1664T 
+24 EN. 


IND.- 4 HY + 20-07 
MAX. VOLTS -500 DC. 
MAX, CURRENT - 0.3 AMP 
O.c. RES.- 40 OHMS 


HV Output Filter Reactor L2204 


#42 EN. 


sso/esot © 
4433 EN. 


Modulation Transformer T7102 


Figure 7-23 Additional Reactors and Transformers 
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' 3 
PRI. = SEC. 
2 s 


\ 
1610/1430T 6 884T CT 
#3IBEN. t 33 EN, 


4 


3 (Gis 
494T t ie 
' ‘ 
ReBEN ie 7937 Sect 
489T HAAEN. 
“W24EN, s 


J 
i} 
1 
' 
PA oom ——6 60T CT 
' 2*20€N. 
' TIN PARALLEL 
SEC 2 
\ 8 


—_ 


0 
q 
l 
l 
q 

H 


Fil. and Relay Power Trans. T2203 


LV Plate Power Transformer 12201 HV Rect Fil. Power Trans. T2204 


Figure 7-23 Additional Reactors and Transformers (Cont'd) 


8. CERAMIC INSULATORS. 
E-103 ies le 
£-203 ie 
TAP 6-32, 2 is £.005 
BOTH ENDS Born ENS 7 t Set 
L_Lifas 2 
n an a ~ 
ibe 
y LOCATING 
KEY 


the. 
aH 
he 
+4 3 
$0 Hote 


Navy Type No. 61415 Material: Low Loss Ceramic 


Navy Type No. 61503 
Material: Low Loss Ceramic 


Material: Porcelain 
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9. ALIGNMENT. 


The transmitter and receiver units have been properly 
aligned at the factory and should not require readjust- 
ment unless the unit has been damaged or tampered with. 
If the equipment fails to function properly, realignment 
should be tried only as a last resort and then only if the 
misalignment seriously impairs the operating perform- 
ance of the units. The alignment procedure must be fol- 
lowed in detail and it is recommended that only 
experienced personnel be allowed to make these adjust- 
ments. 


10. TRANSMITTER ALIGNMENT. 


Improper alignment of the transmitter is indicated by a 
low power output, by distortion of the signal and by 
inaccurate dial calibration, especially at the high fre- 
quency end of each band. 

If realignment becomes necessary, there is needed an 
accurate frequency meter, a low-range direct-current 
milliammeter (0-10 ma), and suitable screwdrivers, 
wrenches, etc. The master-oscillator section of the trans- 
mitter is used in aligning and the procedure is as follows: 


a. Shut off all power by placing switches $107, S205 
and S603 in the “OFF” positions. 


E106 Ri2O0 ca PIO! 


yci2s LI04 


RU? R107 


R126 Ri23 CIs 
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6. Disconnect the power cable from the transmitter 
and remove this unit from its cabinet. 

c. Place the transmitter on a flat surface with the front 
panel facing upward. In this position the interlock switch 
$106 is held in the closed position, making it possible to 
apply plate power to the tubes. Reconnect the power 
cable. 

d. Place EMISSION switch S105 in the “CW” posi- 
tion. Either the “VOICE” or “CW” position may be 
used, but the latter is preferable because it causes both 
power amplifier tubes to operate and thus results in a 
grid current large enough to give a good indication of 
proper circuit alignment. 

e. Set the OSCILLATOR SELECTOR switch S104 
in the “MO” position. 

f. Rotate BAND SWITCH S101-S102 to position 1 
(1.5 to 3 Mc) and rotate the TUNING control C101 un- 
til the dial indicates 3.0 Mc. 

g Take out the screw that holds the grounding lug 
connecting the final-amplifier grid resistors R107 and 
R112 to the chassis, detach this lug rrom the chassis- 
grounding post, and insert the direct-current milliam- 
meter between the junction of the resistors and the chas- 
sis. (see figure 7-24) 


Li05 SI07 L106 S$ios 


C107 


TIO! 
K!03 S106 E103 


Figure 7-24 Open Bottom View of Transmitter 


Original 
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hb. Place switches $107 and S205 in the “ON” position 
and, inserting the key plug into J101, close the shorting 
switch on the key. (If switch $105 has been placed in the 
“VOICE” position; insert the microphone plug and hold 
down the “press-to-talk” button.) 


i. While checking the frequency of the output with the 
trequency meter, adjust the trimmer capacitor C102, until 
the oscillator frequency is exactly 3.0 Mc. ‘ 


When tightening the holding nut of C102, be 
careful that it does not touch the sides of the 
metal housing. This also applies to the holding 
nut of C107. 


j. Rotate the TUNING control C101 until the dial 
indicates 1.5 Mc and adjust the inductance trimmer with- 
in inductor L101, until the frequency of the oscillator 
output is exactly 1.5 Mc. (Refer to figure 7-24 for the 
location of the capacitance and inductance trimmers.) 


k. Repeat steps é and 7 until no further adjustment of 
the inductance or capacitance is required. 

The above procedure completes the alignment of the 
oscillator grid circuit and no further adjustment of these 
trimmers should be necessary. 


1, Rotate the TUNING control to 1.5 Mc (if it is not 
already there) and adjust the trimmer within inductor 
L106 for maximum final-amplifier grid current, as indi- 
cated on the direct-current milliammeter. 


m. Rotate the BAND SWITCH to position 2 (3 to 6 
Mc). 


n. Rotate the TUNING control to 3.0 Mc and adjust 
the inductance trimmer in L105 for maximum final- 
amplifier grid current. 


o. Rotate the BAND SWITCH to position 3 (6 to 12 
Mc) and rotate the TUNING control to 12.0 Mc. 


p. Adjust the capacitance trimmer C107 for maximum 
final-amplifier grid current. 


q. Rotate the TUNING control to 6.0 Mc and adjust 
the trimmers within inductors L103 and L104 for maxi- 
mum final-amplifier grid current. 


r. Repeat steps 0, p and q until no further adjustment 
of the trimmers will increase the final-amplifier grid 
current. 


The above procedure completes the alignment of the 
transmitter but before the meter is removed. from the 
final-amplifier grid circuit, a careful check should be 
made of the excitation on all bands. The meter reading 
for CW operation should be between 3.0 ma and 5.0 ma 
and should be nearly uniform over the entire band. (For 
VOICE operation, the values will be about half as 
much.) Any variations should be in the form of a 
smooth curve as the TUNING control is rotated over the 
range of any one band. If any sharp dips are noticed, the 
alignment procedure should be repeated. 
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After realignment, the power should be shut off, the 
direct-current milliammeter removed, and the grounding 
lug to which the final-amplifier grid resistors R107 and 
R112 are soldered should be firmly screwed back in its 
original chassis-ground position. The transmitter then 
may be replaced in its cabinet. 


11. RECEIVER ALIGNMENT. 


Like the transmitter, the receiver should not be re- 
aligned until all other trouble-shooting methods have 
been tried and even then only if the misalignment seri- 
ously impairs the operation of the set. A serious mis- 
alignment may manifest itself by a loss of sensitivity, low 
power output and excessive distortion. (It should be kept 
in mind, however, that a defective tube may show these 
same symptoms. ) 


In case realignment is definitely required, there is 
needed a good signal generator covering the frequency 
range from 450 Kc to 12,000 Kc, an audio-output meter 
that will present a 500-ohm load to the receiver output, 
and suitable screwdrivers, wrenches, etc. 


a. INTERMEDIATE-FREQUENCY ALIGNMENT. 


Most cases of misalignment occur in the intermediate- 
frequency transformers (Z201, Z202 and Z203) and 
these should be realigned first. 


(1) Remove power from the receiver by placing 
POWER switch S205 in the “OFF” position. Disconnect 
the power cable from the receiver. 


(2) Remove the receiver from its cabinet and place 
upright on the work bench. Reconnect the power cable. 


(3) Connect the audio-output meter to the receiver- 
output circuit by attaching one lead of the meter to ter- 
minal 9 of the POWER CONNECTOR P201 and the 
other lead to ground. 


(4) Place the MOD.-CW switch S203 in the 
“MOD.” position. 


(5) Turn off the automatic volume control by a 
slight counter-clockwise rotation of the R.F. GAIN con- 
trol R216 from its maximum clockwise position. Rotate 
this control only until a click is heard (indicating the 
throwing of the AVC switch S206) and leave the con- 
trol in this position. FuHy advance the A.F. GAIN con- 
trol R220. 


(6) Connect the signal-generator output across the 
control grid of the converter tube V202 (Terminal No. 8 
of X202) and ground. No dummy antenna should be 
used. Set the signal generator to feed a 455-Kc signal, 
30% modulated at 400 cycles, into the converter tube. 


(7) Place POWER switch $205 in the “ON” posi- 
tion and adjust all i-f transformer trimmers for maxi- 
mum output as indicated by the audio-output meter (re- 
fer to figure 7-25). 


Original 


Corrective Maintenance 


$205 


R220 C225 


NAVSHIPS 900,705 


E204 
cholic 


Section Vil 
Par. lla-llb 


T201 
v20l 


c224 I €204 


| 
crow cio c 29 


E204 


Figure 7-25 . Open Top View of Receiver 


WARNING 


The trimmer of Z204 (BFO) and the primary 
trimmers of Z201, Z202 and Z203 are “hot,” 
that is, connected to the high-voltage lead. Any 
adjustment of these trimmers should be made 
with an insulated screwdriver to avoid receiving 
an unpleasant shock and care should be taken to 
avoid grounding them. 


While the above procedure usually will be sufficient to 
align the i-f transformers, a more serious misalignment 
may require that each i-f stage be aligned separately. This 
may be accomplished as follows: 

(8) Connect the output of the signal generator 
directly to the grid of the second i-f amplifier tube V205 
(Terminal No. 4 of X205) and adjust the trimmers of i-f 
transformer Z203 until the audio-output meter reads a 
maximum. , 

(9) Connect the output of the signal generator 
directly to the grid of the first i-f amplifier tube V204 
(Terminal No. 4 of X204) and adjust the trimmers of 
i-f transformers Z202 for maximum output. 

(10) Connect the output of the signal generator to 
the control grid of the converter tube V202 (Terminal 
No. 8 of X202) and adjust the trimmers of i-f trans- 
former Z201 for maximum output. 

(11) With the output of the signal generator still 


Original 


on the control grid of V202 readjust the trimmers of 
Z202 and Z203 for maximum output. 


b. RADIO-FREQUENCY ALIGNMENT. 

It is possible that even after the intermediate-frequency 
transformers have been aligned, the receiver may still fail 
to function properly. This would tend to indicate that the 
radio-frequency stage requires realignment. If skilled 
personnel and adequate equipment is available, an over- 
all sensitivity test might be made to check the radio-fre- 
quency stage. 

The equipment required is a signal generator. whose . 
output can be calibrated in microvolts, a means ‘of meas- 
uring the receiver output in milliwatts and a dummy 
antenna consisting of a 10-ohm non-inductive resistor in 
series with a 100-micro-microfarad capacitor. Connect the 
dummy antenna between the output lead of the signal 
generator and the receiver ANTENNA terminal E201. 
Various r-f signals (30% modulated at 400 cps) within 
the frequency range of the equipment should be fed into 
the receiver, and the receiver itself should be accurately 
tuned to each such signal. For an audio output of 6 milli- 
watts, the signal input should be less than 15 microvolts 
at all frequencies within the range of the equipment. If 
more than this signal input is required to give a 6-milli- 
watt output, the sensitivity of the receiver should be 
considered unsatisfactory and realignment of the radio- 
frequency stage indicated. 
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(1) Repeat steps (1) to (5) inclusive of the inter- 
mediate-frequency alignment procedure and place the 
OSCILLATOR SELECTOR switch S202 in the “MO” 
position. 

(2) Connect the dummy antenna specified (10-ohm 
non-inductive resistor in series with the 100-micro-micro- 
farad capacitor) between output lead of the signal gen- 
erator and receiver ANTENNA terminal E201. 

(3) Remove the tuning chart from the front panel 
of the receiver, exposing nine slots in the panel that give 
access to the trimmers requiring readjustment. . Loosen 
the capacitance-trimmer lock nuts on C202, C203, C204, 
C207, C208, C209, C213, C215, and C217. (See figure 
7-26.) 

(4) Place POWER switch S205 in the “ON” posi- 
tion. 


Capacitance trimmers C207, C208 and C209 are 
“hot”, that is, connected to the high-voltage 
lead. Any adjustments of these trimmers should 
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be made with a screwdriver constructed of bake- 
lite, fibre, wood, or any other suitable insulating 
material to avoid unpleasant shock and to pre- 
vent grounding to the front panel. 


(5) Set BAND SWITCH 8201 at position “1” and 
adjust the receiver TUNING control C201 to 1.5 Mc. 
Set the signal generator for an output on 1.5 Mc and 
adjust the inductance trimmers within inductors L203, 
L206 and L210 for a maximum reading on the audio- 
output meter. 

(6) Rotate the TUNING control until the dial in- 
dicates 3.0 Mc and adjust the signal generator to give 
output on 3.0 Mc. Adjust the capacitance trimmers C204, 
C209 and C217 for maximum output. 

(7) Repeat steps (5) and (6) until no further ad- 
justment of these trimmers will increase the output. 

(8) Set the BAND SWITCH at position “2” and 
adjust the TUNING control until the dial indicates 3.0 
Mc. Set the signal generator for an output on 3.0 Mc 
and adjust the inductance trimmers within inductors 
L202, L205 and L209 for maximum output. 


WAVY DEPARTMENT. BUREAU OF SHIPS 
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Figure 7-26 Receiver Front Panel with Chart Removed Showing Trimmers 
7-28 Original 
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(9) Rotate the TUNING control to 6.0 Mc and ad- 
just the signal generator for output on 6.0 Mc. Adjust 
the capacitance trimmers C203, C208 and C215 for max- 
imum output. 

(10) Repeat steps (8) and (9) until no further ad- 
justment of the trimmers will increase the output. 

(11) Rotate the BAND SWITCH to position “3” 
and adjust the TUNING control to 6.0 Mc. Set the sig- 
nal generator for 6.0 Mc and adjust the inductance 
trimmers within inductors L201, L204 and L208 for 
maximum output. 

(12) Rotate the TUNING control to 12.0 Mc and 
adjust the signal generator for 12.0 Mc. Adjust the trim- 
ming capacitors C202, C207 and C213 for maximum out- 
put. 

(13) Repeat steps (11) and (12) until no further 
adjustment of the trimmers will increase the output. 

(14) When all trimming adjustments have been 
completed, rotate the TUNING control to the midpoint 
of each band and check the calibration and sensitivity of 
the receiver. If the sensitivity is low or the calibration is 
too much in error, the alignment procedure should be 
repeated. 

(15) When proper alignment has been obtained 
and with a signal being fed into the receiver, the capac- 
itance trimmer lock nuts should be tightened with the 
trimmers in the positions that give maximum output. The 
trimmer screws should be held securely while the lock 
nuts are tightened. Replace the tuning chart. 


c. BFO ALIGNMENT. 
In CW reception, if it is impossible to adjust the beat- 
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frequency oscillator to produce an audible signal of vari- 
able pitch, this stage should be realigned as follows: 

(1) Loosen the adjusting-screw lock nut on the ca- 
pacitance trimmer of the beat-frequenty oscillator coil 
Z204 (refer to figure 7-25). 


CAUTION 


This trimmer is “hot” and insulated tools should 
be used. 


(2) Set the CW. PITCH control to “0”. (If the CW 
PITCH knob is removed, a red line will be seen on the 
end of the shaft. This line, when vertical, indicates that 
the BFO trimmer capacitor is at half-mesh, and should 
correspond to the “0” position.) 

(3) Set the MOD.-CW switch in the “MOD.” posi- 
tion and tune the receiver to the exact frequency of any 
modulated r-f signal, within the equipment’s range, fed 
into it from the signal generator through the dummy an- 
tenna specified above. 

(4) Switch off the modulation on the signal from 
the signal generator and set the receiver MOD.-CW 
switch in the “CW” position. 

(5) Without retuning the receiver, adjust the capac- 
itance trimmer of Z204 for “zero beat’? (zero audio 
output as indicated by the output meter). 

(6) Screw down the lock nut on the Z204 trimmer. 


As a check on the realignment of the beat-frequency 
oscillator, rotate the CW PITCH control in both direc- 
tions from zero. The pitch of the beat note should in- 
crease as the control is rotated in either direction from 
“0” toward ‘'5’”’, 
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Fig. 7-27 Type -211330-B Single Dynamotor Power Supply—Schematic Diagram 
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Fig. 7-31 Antenna Loading Coil- 


POWER Schematic Diagram 


INPUT 


Fig. 7-30 Type -211100 or -21827-A Motor Generator Power Supply 
Type -211100—Symbol Nos. 2100-2199 
Type -21827-A—Symbol Nos. 2300-2399 
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Fig. 7-32 Remote-Control Unit Type CCY-23270-A—-Schematic Diagram 
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{A)- ASSEMBLY 


LENGTH AS SPECIFIED BELOW 


CONNECTOR P-801, P-803, OR P-805 CONNECTOR P-802, P-804, OR P-806 
CONTACTS AS SPECIFIED BELOW CONTACTS AS SPECIFIED BELOW 


(Q)-TRANSMITTER POWER-SUPPLY CABLE SCHEMATIC 
w-80!t 


1,000 Vv, BLACK 
1,000 Vv. GREEN 

CA-1059 1,000V¥, GRAY 
1,000V BLACK 
1,000v. BLUE 


LENGTH OF CABLE 


tt FEET 
1,000v. ORANGE 
1,000v. BROWN 
1,000V. BROWN 
1,000v. RED 
1000v. GREEN 
1000v. WHITE 
P-802, {6 CONTACTS 
(C)— RECEIVER POWER-SUPPLY CABLE SCHEMATIC 

w- 802 1, 000v. 
1,000v. 

CA-1060 1,000v. 


LENGTH OF CABLE 


10 FEET , 
———— 1,000 v. 

Nooov, 

1,000v, —— BROWN 

t,000Vv. 


P-604, 12 CONTACTS 


- 


P-805, 9 CONTACTS P-806, 9 CONTACTS 


(0)- REMOTE =CONTROL CABLE SCHEMATIC 
w- 603 


1,000. 
1, 000v. 
1,a00v. 


CA-1058 


LENGTH OF CABLE 
20 FEET 


1,000v. 
1,000V. 
4,000V. 
1,000v. 


Fig. 7-33 General View of TCS Equipment with interconnecting Cables 
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Fig. 7-34 Receiver Type -46159-A, Schematic Diagram 7-34 
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Fig. 7-36 Typical Complete Schematic Diagram of TCS Equipment 
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TABLE 8-]—LIST OF MAJOR UNITS FOR NAVY MODEL TCS RADIO EQUIPMENT. 


Navy Type Symbol 
Designation Name of Unit Group 
CKP-52245-A | Radio Transmitter (including cabinet with 
shock mounts).....................0.05. 101 to 199 
CKP-46159-A j; Radio Receiver (including cabinet with 
shock mounts)................ 00.00.0005. 201 to.299 
eft NOt Used)..o se ots a eba® eaten guia Meteenesed 301 to 399 
CKP-21881-B | Dual Dynamotor Power-Supply Assembly 401 to 499 
ene NoeUsed® 0.) csy.cecs coi oh hab be ad 1501 to 599 
CCY-23270-A | Remote-Control Unit...................... 601 to 699 
CML-47205 Antenna Loading Coil..................... 701 to 799 
ae Accessories............0. 0.0.0... cece ee eee 801 to 899 
CKP-211100 Motor Generator Power Supply............ 2100 to 2199 
CKP-20309 Power Supply ac 115/230 ................ 2200 to 2299 
CKP-21827-A | Motor Generator Power Supply.......:.... 2300 to 2399 
CKP-211330-B | Single Dynamotor Power Supply........... 2800 to 2899 


NOTE: Only one power unit is supplied with each TCS equipment. 


TABLE 8-la—LIST OF CONTRACTS. 


NXsr 38314 NXsr 48390 NXsr 86279 NXsr 91960 N5sr 8595 N5sr 10539 
-52245-A -52245-A -52245-A -20309 -20309 ~21827-A 
-46159-A -46159-A -46159-A ~211100 
-23270-A -23270-A -23270-A 
-47205 -47205 -47205 
-21881-B -21881-B ~211330-B 

—20309 


NOTE: For name of unit supplied on each contract see table 8-1. 


1. PRELIMINARY NOTES TO PARTS AND SPARE 
PARTS LIST. 


Table 8-2 is a list of parts and spare parts of the com- 
plete TCS-14 and TCS-15 equipment. All components 
are grouped according to major units and listed in order 
of symbol numbers within each major unit. Thus, all 
capacitors in the major unit are together, all resistors 
together, etc. 

Column 7 lists Air King and Collins drawing and part 
numbers. Inasmuch as other models in the TCS Series 
have been and are being manufactured by the Collins 
Radio Company, Cedar Rapids, Iowa, the Collins num- 
ber has been included here for reference purposes only. 

Column 8 lists all symbol designations involved. This 
group of symbol designations will appear next to the key 
component—first time a component appears in parts list. 

Columns 9-14 list the total quantity for each equip- 
ment next to the key component. 


Original 


Equipment spare parts are listed by Box numbers and 
Quantity next to the key component. For items that are 
the same as key components, only the box number is 
listed. If there are no equipment spare parts a zero ap- 
pears in the proper space. 

Tender and stock spare parts columns show quantity 
next to key components. If there are no tender or stock 
spares for the particular part a zero appears in the 
proper space. Items that are the same as key components 
have blank spaces in the quantity columns. 

Where a JAN type designation for a part appears in 
Table 8-2, the electrical rating or tolerance may differ 
slightly from the rating on the corresponding part in the 
equipment shipped. The actual parts may be replaced 
with items having the ratings shown in the list, or by 
items of the spare parts bearing corresponding symbol 
designations. These deviations are occasioned by the 
changeover from the old standards to current Joint 
Army-Navy (JAN) standards. 
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TABLE 8-2 


COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 
FOR NAVY ‘MODELS TCS-14 AND TCS-15 EQUIPMENT 


3. 


~~ Trenven| stock 
SPARES | SPARES 


=fbg 


PARTS ore jo SPARE 4 
QUANTITY 
deen eca EQUIPMENT SPARES 

3 AWS. 5 fives Ill anes | feeataees res-14| ts.1s | 20309 [ertvoolatezzal.¥ 

W.S., ALL SYMBOL : ; 3} 2 
3% Parga ila FUNCTION AND NAVY | stock | MERS. | DRAWING | DESIGNATIONS 13 Souls ek 3 
5S AND DESCRIPTION pesignisnon| NO- | DESIG. | AND Pant INVOLVED = ele Slo ole 18S ic8 a. voc | 137 113 voc |230 voc = PSP 
nanos) see Boa FRSeeloR 

VL | laldlalé ald|alélé iif dé 

TRANSMITTER: WAVY TYPE CKP-52286-A 


PACITOR, Variable; triple sectia, 
max. per section - 301.5 swf. Miac. 
osc. section ~ no more than 28.5 
wet. Min. cap. of RF & Antenna 
sections = no more than 13.5 pyife 


PACITOR, midget variable: air 
dielectric 6.1 to 76.1 pyf. 1000 V 
test 


PACITOR, midget variable: air 
dielectric 4.5 to 76 maf, 600 ®V 


PACITOR, fixed: Ceramic 20 yf + 
2 1/2% 500 WV temperature coe f= 
ficient + 0.00078% JAN spec JAN-C- 
20 


Silvered mica 


PACITOR, fixed: 
500 WV JAN spec 


0.000047 pf + 20% 
JAN-C-6. 


‘APACITOR, fixed: 
20% 2500 WV JAN 
PACITOR, fixed: Mica, 0.002 pf ¢ 
20% 1200 WV JAN spec. JAN-C~5 


PACITOR, midget varieble: air 
dielectric 3.5 Co 28 suf, 600 WW 


Mica, 0.001 uf + 
spec. JAN-C-5, 


air 
600 Ww 


‘APACITOR, midget variable: 
dlelectric 6.6 to 28 yuf, 


as C7106 


ACSTOR, fixed: Mica 0.0062 pf +t 
20% 1200 WV JAN spec. JAN-C-5 


as C-109 
as 0-106 
as C~106 
as C106 
as O106 


-ACITOR, ‘Midget variable: 20 to 
425 uuf 800 WV air dielectric 


PACITOR, fixed: Mica, 0.00066 uf 
20% 2500 WV, JAN spec. JAN-C-5 


PACT TOR, fixed: Mica 0.000047 uf 
20%, 2500 WV JAN spec. JAN-C-5 


O mmy be used for replacement. 


w 


C1014, C=101B, C-101C 


Y-101 Orid tuning 
Ve101 Plate tuning 
V+1083 Plate tuning 
V-101 Orid trimmer 


V-101 Grid trimmer 


Temperature camp. 


V-101 Orid cap. 


V-101 Screen dypass 
Vi01 Plate coupling 


W101 Plate trimmer 


¥-101 Plate trimmer 


W108 Grid coupling 
¥-103 Cathode bypass 


Not used 

V-103 Plate blocking 
¥-106 Orid coupling 
V-104 Grid coupling 
W103 Screen bypass 
¥-105 Screen bypass 
Plate Gining 


Series final tank 


Shunt final tank 


482970 


CCB08L2000 
@eoce70H 
(9124504) 
CABAL 02M co-762 
(916N210€) 
Q454202R c0-763 
(915N2206) 
482113 co-799 
(G22N37A) 
83437 Co-799 
CmBOAE22N CO-803 
(916N260E) 
481840 
CMBEABO1H 
5684708 


10 


o| oO 1) co) co) co) 7 @ volo 
oOo} oO} o oOo} 2 io) 0 o; 17 17 oF 2 
oO; Oo; OF 67 1] 5 co) co) oOo] 2] 2] 2] 2 
oO} Oo; OF 6] 1] 3 °O Oo oOo; 17 17 a) 2 
Oo; Oo; OF 47 a) 2 °o c+) Oo] S|] S| 4] 4 
Oo; Oo} of 4) 17 2 1) 0 oOo] 2] 2] 3] 3 
oOo; oO; 0 0 oO 0 O} 10] 10] oO} 10 


oOo; oO} oO o| 2 1) 0 o7 1 
oOo} o; of 67 1) 3 0 0 oO; 1 
oO} oO; Of; 47 1) 21 to) Lo) o7 1 


INA 4: 4265 


$02'006 SdiHSAUN 


ua 
2 
a 
@ 
a 
2 
a 
wo 
uv 
a 
a 
e 
cs 
a 
3 
a 


jousbuO 


120 


126 
127 


120 


E107 


-108 
E-1i1 


* Used on transattter and receiver. 


CAPACITOR, fixed: Mica 0.01 mf 
20% 2500 WY, JAN spec. JAN-Ce& 


CAPACITOR, fixed: Mica 0.0062 uf + 
10% 300 WY JAN spec. JAN-C-5 


CAPACITOR, sllvered Ceramic, 60 
t 10%, 2600 WV at 2.0 MC 1000 
at 16 MC 


CAPACITOR, fixed: Mica 0.000007 yf 
& 208, 2500 WV, JAN apec. JAN-C-5 


CAPACITOR, fixed: Uica, 0.00027 uf 
% 10%, 2600 WV, JAN spec. JAN-C-5 


Same ss C-100 


CAPACITOR, fixed: Paper, 4.0 wf + 
208, 600 WY, o11 fillea 


Same as C-126 


CAPACITOR, ‘fixed: Paper, 0.26 pr + 
2 


OB - 10%, 600 WV, JAN apec. JAN~ 
0-26 


128 | CAPACITOR, fixed: Paper; 2 section 
0.1 wf + 208 - 10%, 600 W 


Jan 
spece JAN-C-26 


C-128A] Part of C-123 
C1288] Part of C-128 


CAPACITOR, fixed: Foil paper 2.0 
pf + 20% - 10% 400 WV, AWS spec. 
C75.16 - 1944 


Same as C~120 


Final plate blocking 


V-106 Cathode bypess 


Padding, capacitor 


W102 Grid Capacitor 


V102 Cathode bypasa 


Vo102 Screen bypass 
Mime coupling 


Mod. Cathode bypass 


Mod. screen bypass 


C-i28A, C-128B 


Spark depresaor 


Spark deoressor 


Mike Current filter 


V-106 Cathode bypass 


RESISTOR, 47 ohm ¢ 20% 1 &% shunted 
by Sturn coil 


Same as E-101 


STANDOFF, ceramic 3/4* 1g.overall 


STANDOFF, ceramic 3/8" diam. z 1/2%1g, 


overall 

FRONT PANEi. assembly: Stud, wing 
nut, lockwasher, washers and 
ceramic bushing 


FRONT PANEL assembly: Lociowashers, 


washers, 1/4°-26 nut and wing nut, 


1/4 - 26x 1-1/2 BH.M.S. 


BINDING POST, push type, black 
bakelite 


“107A | BUSHING, ceramic 


POST, Barrier-bind ing 
STANDOFF, 1/2" x 1" 
CLAMP, tube 


CLAMP, assembly #2 for tube 
CLAMP, assembly #1 for tude 


CRANK, assembly, switch 


*| COUPLER, shaft cond. 


COUPLER, sheft diaph. 


V+106 Plate parasitic sup. 


V-106 Plate parasitic sup. 


Conical Standoff 
Cylindrical standoff 


Trana. antenna poet 
Trans. gTound post 


Recelver, ant. post assy. 


Antenna connection 
Antenna connection 
Cylindrical standoff 
Used oy X-101, X-102, 


Used on P.A. Bracket 
Used on P.A. Bracket 
Used on P.A. Bracket 
Extension shaft. 
toon rec. 
tom trans. 


Assy. lock plate for var. 
10 coupler 


CAPACITORS (Cont'd) 


(ees) |Co-767 c-119 

(@26"110a) 

(2168) | CO-767 C=120, C-130, C-226, 
(0eN280CA) |C-2108, C-2308 


(esc) | CO=865 C-121 
(919819600) 


(23am) 


(e34n) 


(68) c-126, C-128, 0-406, 
IC-407, C-2106, C-2113, 
(O-2114, C-2306, C-2313 
(C-2314, C-2800, C-2610, 
C2614, C-2615 


C-127, C-234, C-408, 
C-412, C-2101, C-2109, 
(-2116, C-2209, C-2210, 
C-2301, C2309, C-2316, 
C~PRAiL 


CPS1BIEF254V (2344) 


(66s) c=128 


CO-808 
(966NDO1W) 


(ees) | co-775 
(954NS4Y) 


MISCELLANEOUS ELECTRICAL PARTS 


(202A) | SA-1540 €101, E-102 
Sa-1549 | (704A) 


61603 (26c) _ | KP-1079 E108 
(190N5N7) 
61415 (esc) | MP-1078 £-104, £-208 
(1 90NSLS) 
(20ea) | Part of £106 
Part of | SA-1516 
SA-1616 
(208A) | 8A-1518 E106, E-201, E-202 
Bi (372813) 
(sex) j TH-1001 E-107 
61162 (2sc) | MP-1075 E-1075 E708, 
(26c) | MP-1077 E106 
61170 (25c) | HP-1081 Bilt 
SA~1398 
San 1546 
8A~1847 
SA-1370 
SH-1280 
Sa-1621 


Hot shown under recetuer atscellaneous electrical parts. 
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TABLE 8-2 


COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 
FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 


QUANTITY 
PER EQUIPMENT EQUIPMENT SPARES 
AIR KING 


piee ay NAVY (COLLINS) ALL SYMBOL = 3|= : 

FUNCTION STOCK DRAWING DESIGNATIONS 

NO. AND PART INVOLVED 
NUMBER 


INA YoHi2es 


NAME OF PART 


AND DESCRIPTION TYPE 
DESIGNATION 


SYMBOL 
DESIGNATION 


TCS-15 
12/24 VOC 
-213100 
Hs voc 
-21827-A 
230 VOC 


115/230 VAC 


MISCELLANEOUS 


DETENT & ARM assy, 3 pos. Ised on front panel SA-1373 
*|DETENT assy, ewitch, 3 pos. Trans. front panel - 1 SA1635 
Fec. front panel - 1 
DETENT assembly. 6 pos. Used on front panel SA-1536 
*/XNOB, Bar assembly 3/8" I.D, : SA=1525 r 4 
2 > 
*|/XNOB, Bar assembly 1/1" I.D. : Trans - 1, Rec - SA~1626 s 
, x 
= 
+*/NUT, draw front panel NT-463 P) 
Rec. front panel wn 2 
*|/NUT, indfcator Trans. front panel NT-464 re) 
fec. front penel 8 
NUT, wing 1/4-28 Used on front panel NT~466 N 
*|NUT, wing 6-22 For crystal brackets NT-469 °o 
Rec. - 2, trans. - 2 wn : 
*ISCREW, set $10 - 32 x 3/8 Bristol Used on bar knobs, Trans.~ SC-539 p 
cup pt. 5, Rec. - 5 
*/ SCREW, set, #6-32 x 1/8 Bristol Cup |Used on indicator nut, SC-564 
pt. variable cond. & ext. 
shaft on variable cond. 
Trans, - 6, Rec. - 6 ; 
¥{ SCREW, set $10-32 x 3/16 Bristol (Used on bar knobs, Trans - (2088) | SC-586 . ; & 
Cup Dte & fec. - 5 
*|SCREW, 10-32 x 1/4 Bristol hd cup pt|Used on Trans. & Rec. (2088) | SC-635 
SHAFT EXT, assembly P.T. Cond. Used on C-116 SA-1770 
*|SHOCK MOUNT Used on: Rec. cabinet - 4 (S06H) | PI-1001 
Trans. cabinet - 4 
SPRING, min. working length 1/8* Used on lock for loading SP=1021 
coll 
sc 
*|SPRING, tension Trans. 4 used on exciter SP=1022 a 
casting Rec. 9 used on a 
RF. section a 
WASHER, C Qn detent assy. & switch WA-1014 a 
assy. ] 
GRID, clip P1-1025 a. 
Ls) 
a] 
Q 
9° 3 
3. 
sc 
a 9 
a a 
2 e 


Used on transattter and receiver. sot shown under receiver miscellaneous electrical parts. 
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JACKS 
5 a T, 4 7 ~ T 
Belreutt, for plug}Ney and mike Jack 49903 (225N)_ | P1-1022 J~101, J-602 2) 27 e] of of} of ro] ty oe a] 2 ie) fe) Oo) #) ob 4g 4 
with 3/16 dia. barrel. 1 1/22 lg PI-1003 |3SKN110) 
x1" wo. L 
os = oe L aS 
RELAYS 
LsY, general purrese: Modulator power relay (sca) {RE=1001 K-101 tp ay ay cf oy of 57 17 6] 17 8 0 [0 OT 2] ay 3 
ly closed, le 1.1/C Recs 
1 €'3c* hteverall. 1. 
TS ohms + 108 
M102 RELAY, general pursose: Antenna relay (SOSA) jRL-1002 K-102, K-103, K-401, 3] 4) 2] 1f 1) 17 57 2] 6] £4 6 2y ry 1[ 1} 4) 4) 6 8 | 10 
au omally oren, 27 s Fe22 (410000300) |K-2101, K-2201, K-2301, . 
1 te" wt x 1 O/t6* hieverall K-2801, K-2802 
12 We cell 4C ohms 
Fane as k-1C¢ [Fens-receive relay | 
4 J ll 
INDUCTORS 
SCTLLATOR COTL assembly, 1.5 to 3 V-101 Grid inductor (S18N) |SA-1454 L-101 1] 4] 4) OF O] 9 (0) fe} if [9) [e) Oy Tt 5 ae] 
re meyeles (321D-1) 
CHOKE, 3 Sect., 1 ah t 10% 300 MA V-101 Plate choke 47396 (O5N) PI-1009 L-102, L-109, L-207, 3] 3) 3] oO] 2] 2710 i 7 3 4 OA Se [2 oe 6 9} 9 
max: 10 onns 7 R-300 (240N57) L-2101, L-2102, L-2201, 
L-2302 
CIL, Sed Mesacyeles V-101 Flate tank tnd, (515N) Sneopre L-103 1 1 1 Oo; O| Oo ie} le] ie} ce) oy 1 a) 1 
'790D: 
‘OIL, assemDly, @-12 Megacycles V-102 Plate tank inc. (S18) hoon L-104 1} a] 1] OF} OF 0 ° ce) Ce] (9) Oo; 1 a] 2 
'792D 
SCILLATOR CCIL sssem>ly 2-6 V-103 Plate tank Ind. (S15N) SA~1451 L-105 1 1 1 Oo; Oo} oO i) QO 13} ie) le) 1 i 1 
Mewacycles (791B) 
"ISFER COIL assembly, 1.5-3 Mega- V-103 Plate tank ind. (515N) SA~1452 L-106 i 1 4 Oo} oO] Oo 0 0 0 O oO; i 1 1 
cycles (793D) 
WARIO+COUPLER assembly, 1.5-12 P.A. Place inductance (2468) SA~1864 L-107 1} 1] 1] of Of o ° te) te) fe) Oo] 1 4) 2 
Me gacyc les (5682-2) 
VARIABLE INDUCTCR COIL assembly Antenna loading cotl ee8) SA-1520 L~108 1] a] 1] O} OF 0 to} 0 uv Q Oo; 1 i] 1 
Same as L-102 V-102 Cathode choke 
(ORE 1 mh + 10% 300 HA Max: 10 ohms.|P.A. Plate Choke 47895 (OmN) PI-1008 Ir 110, L-402, L-404, 3) 3) 1) 0} OC} of 10) 2) 7) 3) 4 0 8 0, 6 9} § 
R-300U (240580000) |L-2803, L-2804 
CHOKE, 15 turns of K-90 wirewound on | Cathode choke (202A) | CA-1078AK L-111 1] 1] 4] Of Of 0 ie) 0 ° is) Oo; 0 Oo] 0 
outside of cable 
paren te z i 
METERS 
M101 IMILLIAMMETER DC, 0-200 ma; round P.A. Plate ma (406) ME-1001 M-101 1] 4) 1p OF OF 60 O 0 ce) QO o| 0 1] 14 
black bakelite flush mtg. case; (458N0710D) 
2 14/16" diam. flange x 15/16" d. 
body. "Voice" centered at 85 ma; 
°Ci* centered at 175 ma 
M-102 {THERMOAMMETER AC, O-3 amp. RF} 0.1 Antenna ammeter (406) ME-1002 M-102 1) 2] 1) Of Of} 0 ce) 0 0 ce) oOo] 0 1} 4 
ayy per division: round black BDW44 
Bakelite flush mtg. case; 2 11/16" 
diam. flange x 15/16" d. body. 
in PLUG CONNECTORS 
CONNECTOR, male contact: 16 con- Transmitter to power 49893 (10c) | Re-1020 P=101, P-402, P-2102, 2] 2 tT a] 1] if ait 2] ef af @ 3] i) 3] 2) 3) 3) 2 aya 
tacts, wall mounting supply SK-C16- | (371306000) | P2202, P+2302, P-2802 
328 
J L 17 | 
RESISTORS 
RESISTOR, fixed: Composition V-101 Grid resistor RC3OBE105) (2438) | RE-938 R-101, R-227 of of of 1] 1/ 3] a] 28 ie) O oO; 6 5} 10 
megotn, 45%, 1 W JAN spec. Ch (729NG1MEG) 
it. 
102 |RESISTOR, fixed: Composition: V-101 Screen dropping RCSOBE223M (2438) RE-933 R-102, R-107, R-11E 3 Oo} Oo; Oy 64 2) 3] 2) 8 0 oO Oo} 9 8] 15 
22000 ohms, #20% 1 WJAN spec. (BTI~ |. (729NG22M) ! 
JAN-R-11 Navy) { 
{ 


ad 
Q 
> 
w 
Q 
3 
a. 
4) 
a] 
Q 
a 
i) 
v 
Q 
= 
= 
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TABLE 8-2 7 
< 
7 —_ 
COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION = 
PARTS SPARE PARTS 
i Q 
UANTITY TENDER | STOCK 
PER EQUIPMENT EQUIPMENT, SPARES SPARES| SPARES 
(MFR.) | AIR KING a ia | acl baer —— rs 
§ pas arlng rol AND | (COLLINS) ALL SYMBOL ay TCS14] — TCS1S | 20309 |211100/21827Al. 81414 ylo8 
g Rea DESCRIPTION FUNCTION Tee MFRS. | DRAWING DESIGNATIONS w¥lu Ble dle x sgisel << Bald slo-ies 
ae DESIGNATION DESIG: |: AND PART INVOLVED Fle ale BlB ale SiS S| 12 voc | 12024 118/230 15 voc [amo woe| "Ss S|°S 
rd NATION| NUMBER BwIS SS 31S S|= alee Supply 3 
s RY boed ted 
“| 3} a s| ¢ s 
s| 7 9 
= > 
a aldle sldlaldlalé ald é \é|é Fi 6 lélélé 
| RESISTORS (Cont'd) 
RESISTOR, fixed: Compoaiticn; ¥-102 Orid resistor RC3OBE 1044 (243s) | RE-935 R-103, R=202, R-206, 6| 3] 6| o| o 3| 8 () 0 | 16 |18 
100000 chms, #208 1 W JAN spec. BTi- (729NG100M) | R-209, R-228, R-230 
SAN-Re11 Navy 
R-104 | RESISTOR, fixed: Composition: 1600 | V-103 Cathode resistor RC3OBE152é (2439) | RE-929 R-104, R-115, R-203, 4] 4] 4] 01 0 2/8 0 0 J12 |12 
ohms 2206 1 W JAN spec. JAN-Rel1 (729861500) | R-219 
R-106 | RESISTOR, fixed: Composition: 6800 | v-103 Tank loading RCSOBE682H (2439) | RE-931 R-108 1] 1] 1] o] o 1] 6 0) o| 3] 3 z 
Ques 1208 1 WAN spec. JAN-R-11 (729NG6800) > 
R-107 | Same as R-102 V-106 Grid resistor bd 
R-108 | RESISTOR, fixed? Composition; 47000] y-104 Screen droppin, RC4OBE4735 [283 043 R-108, R-109, R-110, s| s| s] o] 0 3/8 0 0 | 15 | 15 = 
ohms 23% 2 W JAN spec. JAN-Re1l eee SER ns 26N) | Trommamy | arity §208 3 
R-109 |Same as R-108 V-1C4 Screen dropping ow 
Re110 | Same as R-108 V-1065 Screen dropping 3 
R-111 }Same as R106 V-105 Screen dropping . 
e112 |Same as R-102 V-i06 Grid resistor a 
R-113 | RESISTOR,” fixed: Composition: 47000] v-105 Cathode resistor RC3OBE4734 (517) | RE-934 R-113, R-114, R-116, 8] 8] 8| o| 0 4] () 0 |24 |24 held 
ohms #205 1 W JAN spec. JAN-Reil (729NG47™M) | R-211, R-212, R-215, 
R-218, R225 
R-114 {Same as R-113 V-102 Grid resistor 8 
R-115 |Same as R-106 V-102 Grid resistor 8 
Re116 [Same as R-113 V-102 Screen dropping 8 
R-117 [RESISTOR fixed: Composition; 470 Limiting resistor RC3OBE471M (2435) RE-928 R-117, R-120, R-126 3] 3] 3] Oo] o 2/38 0 Oo} 9| 9] 8/15 
ohms 2208 1 W JAN spec. JAN-R-11 BTi-Navy| (720NG470) 
Reiie | RESISTOR, fixed: Composition; 330 | Mod. cathode resiste. RC7SBE33 1¥ (283) | RE-044 R-118 1] 1] 1] of o 1] 8 () oj3]/3]5)5 
Ohms 2208 5 W JAN. Spec. JAN-Pr11 MPS (730NA330F) 
R-119 | RESISTOR. fixed: Composition; 20000] Mod. screen resistor RC76BE208) (287) RE-945 R119 1} 1] 1] 0] 0 1] 8 0 Oo; 3/3] 5] 5 
ohms #5% 5 W JAN spec. JAN-Fril1 MPJ (73QNAZOMF) 
R-120 | Same as R~117 Spark suppressor 
R-123 {RESISTOR fixed: Composition: 47 V-104 Grid parasitic RE3OBE470H (2438) | RE-@25 R-123, R-124, R-126 1] a] 1] Oo} oF. 2| 6 () Oj; 9/9] 8 (15) wy 
ohme 2208 1 W JAN spec. JAN-Pe11 SI-1 (7294047) Q 
Fe124 |Same as R-123 V-105 Grid parasitic > 
R125 | Same as R-123 V-103 Screen resistor a 
3 
R-126 {Same as R-117 Limiting resistor a 
SWITCHES ay 
SWITCH assembly 3 positions Band switch SA~1565 5 $102 sss OP oye b4 
°o (176C~4) a 
=. . 
a Q 
3 
2 i ge sf a het AEE all 2 
» 2 
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S-101A|ROTOR assembly #1 (for S~101 and 
8-104) 


S-102 |Sape as S-101 
S-103 |Same as S101 
S-104 |Switch, 6 positions 
S-104A4|Same as S-101A 


Part of S-101 


PA Plate inductor switch 
Antenna switch assy. 
Crystal osc. control 


Part of S-104 


(25) 


SWITCHES (Cont'd) 


SA-1562 S-101-A, S-104~A 


SA-1562 | (3163-7) 


SA-1578 S-104 


‘25C) 
8A=1578 | (178C~4) 


Section of C~201, 28.5 muf min. to 
301 mut war. 


Osc. tuning 


( 
S-105 |SWITCH DPDT. lever toggle; 1 amp. Voice CW switch 24003 (96C) $SW-1010 8-106, S-203, S-601 
250 V or 3 amp. 125V. (266N103) 
S-106 |SWITCH, pusnbutton, normally open; Interlock switch 24607 (96C) SW-1016 8-106 
3 amp 250 V 7190 
S8-107 |SWITCH, SPST, lever-toggie; 25 amp. j Transmitter off-on switch j 24116 (96C) SW-1011 S-107, S-205, S-602, 
15 to 125V. 6801K3 S-603 
TRANSFORMERS 
T-101 | TRANSFORMER, Primary: 75 ohm; sec: { Microphone Trans. 301087 (2448) | TR-1020 T-101 
aee0n0 omms. CT; 0.02 We. 150-5000 800¢-C | (677213) 
DS. 
T-102 | TRANSFORMER, Primary: 3000 ohms, CT{ Modulation Trans. 301089 (2448) TR-1022 T-102 
sec; 6000 ohms: 20 W.,. 200-5000 
CDS. . 
TUBES 
TUBE, Beam power amplifier JAN-spec. | Master osc!llator 1206 (524K) | TU-1024 V-101, V-102, V-103 oj] a] o 
JAN*1-A 12a6 V-208, V-207 
Same as V-10. Crystal oscillator 
Same as V-101 Boffer-doubler 
TUBE, Beam power pentode JAN spec. Power amplifier 1625 (5268) | TU-1025 ¥104, V-105, V-106, Oo} oj] 0 
JAN-1-A 1625 fs 
v-107 
Same as V-104 Power amplifier 
Same as V-104 Modulator 
Same as V-104 Modulator 
SOCKETS . 
SOCKET, tube: std octal; ceramic For V-101 49367 (235N) | 50-1012 X-101, X-102, X-103, 10}/10]10} 4] 0} OF & 12 
226 (220N561) X-201, X-202, X-203, 
X-204, X-205, x-306, 
X-207, X-2201, X-2202, 
X-2203, X-2204 
Same as X-101 For V-102 
Same as X-101 For V-103 
SOCKET, Tube 7~pin ceramic For V-104 49366 (235N) | SO-1013 X-104, X-105, X-106, 4| 47 4] O] Of OF 5 12 
227 *(220N573) X-107 
Same as X-104 For V-105 
Same as X-104 For V-106 
Same as X-104 For V-107 
SOCKET, Tube: dual, 3-pin ceramic For crystals 1. 4 49911 (2350) | SA-1577 X-108, X-109, X-206, 4] 4] 4] O} OF OF 11 12 
SA-1577 X-209 
Same as X-108 For crystals, 2, 3 
RECEIVER: WAVY TYPE CKP-46159-A CAPACITORS 
C-201 | CAPACITOR, variable; triple-section | C-201A, C-201B, C-201C 482971 T236P) Betas | C=201 
TR33~ ‘716D 
S0A 
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TABLE 8-2 2 
= 
COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION = 
PARTS SPARE PARTS 2 
| QUANTITY TENDER] STOCK 
PER EQUIPMENT EQUIPMENT: SPARES SPARES | SPARES 
ei ae pe ————$ | —, —— 
ra (MFR.) | AIR KING @ c 
35 A.W.S., JAN. NAVY AND (COLLINS) ALL SYMBOL FP TCS-15 20309 |211100/21827A 28 Ee xzgloe 
35 NAME OF PART FUNCTION AND PEYY | stock | MERS. | DRAWING DESIGNATIONS 8). 21. Slevl<y! feet lcce oe Poe fond pene fee 
=o AND DESCRIPTION DESIGNATION NO. DESIG- | AND PART INVOLVED 715 slSalesis power | 115/230 1145 voc 1290 voc! al s|> =|" 8 
FA NATION] NUMBER SP SIR SIE HE 2 
E ayreya]"=/78 Talc crer el erate 
3} - x| S| x| SF] x! é § 
PACAP ACARACACACACACH 
CAPACITORS (Cont'd) 
c-201B] Section of C-201, 13.5 ##f min. to | Converter tuning 
301.5 ust max. 
C-201C| Section of C-201, 13.5sf min. to R-F-Tuning 
301.5 syst maz. 
C-202 | Same as C-107 R-F Trimmer, Band 3 483437 
2 ‘ 
C-203 | Same as C-202 R-F Trimmer, Band 2 > 
C-204 | Same as C-202 R-F Trimmer, Band 1 S$ 
| 
C-205 | CAPACITOR, fixed: Foil paper, C-205A and C-205B CPS1B4BF104V (oes) batt 0) C=205, C-2115, C-2316 1] 1] 17 OF 17 1] 6] ft) 27 17 97 1 Oo; 3];]1]/ 3) 1] 2] 2) 3] 3 = 
dual-section 0.1 uf +¢20% -10% 7 topesoled A 
400 WV JAN spec. JAN-C~25 
C-205A] Section of C-205 V-201 Cathode bypass ° 
C-2Q5B] Se tion of C-205 v-201 Screen bypass 8 
C-206 | CAPACITOR, fixed: Stlvered mica, V-201 Grid coupling CH20C 101m (2158) CO-769 C-206, C-220, C-223 3{ 3] 3] O| O} O| 4 1 1 1 8 1 (e} 0 o| 2] 2) 3/3 a] 
100 wuf 220%, 500 WV JAN spec. MOSW (912N310A) oO 
JAN-C=5 
C-207 | Same as C-202 Conv. trimmer, Band 3 
C-208 | Same as C-202 Conv. trimmer, Band 2 
C~209 | Same as C-202 Conv. trimmer, Band 1 
C-210 | CAPACITOR, fixed: Mica, 0.01 uf Plate supply bypass CH45A1034 (234) CO-778 C-210, C231 2) 2) 2] 0 1 
420% 600 WV JAN spec. * JANeCe8 (810N110¢) » oO}; O| 6 2 1 9 1 (e} 0 Oo] 2] 2) 2 2 
C-211 | CAPACITOR fixed: fFotl paper, C-211A, C-211B, C-211C CPSOBSEE104V (66S) C0-804 C211, C-226 2} 2) 2] 0} of] Oo} 6] 1] 341] 9] 1 ¢) 0 o| 3); 3] 5/5 
triple~section, 0.1 pf +208 -108 P-9454 (954NTO1Y) 
400 WV JAN spec. JAN-C-25 
C-211A] Section of C-211 V-202 Screen bypass 
C-211B] Section of C-211 V-203 Screen bypass 
C-211C| Section of C-211 V-202 Cathode bypass 
C-212 | CAPACITOR, fixed: Silvered mica, Series padding CH35D4323 (215E) CO-780 C-212 1 1 1] Oo] O} O| 6 1] 3117] 9 1 (e} 0 0 1 1 1 1 
0.0043 xf 25%, SOO WV JAN spec. MWSW (@12N240A) uv 
JAN=C-5 Q 
2 
C-213 | Same as C-202 Osc. trimmer, band 3 w 
C-214 | CAPACITOR, fixed: Silvered mica, Series padding cap. CH35D202) (215E) CO-781 C-214, C-229 2} 2) 2] 0; O| 0} 6 1 3} 1] oa] 1 9 0 o;2;2)]2)2 Qa 
0.002 yf #5% 500 WV JAN spec. (912N220A) . 3 
JAN=C=5 a 
C-215 | Same as C-202 Osc. trimmer Band 2 ay 
C=216 | CAPACITOR, fized: Silvered mica, Series padding cap. CH35D1325 (215E) } CO-782 C-216 r_iy 17 oy; oF OF BF 1) 341] 971 te) e} o7;iriyiyiya Q 
fo} 0.00130 wf 45% 500 WV JAN spec. MSW (914N2125A) C:) 
3, JAN=C=5 
a <u 
5 C-217 | Same as C-202 Osc. trimmer, Band 1 Qa 
3 
Q w 
—_ 
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CAPACITORS (Cont'd) 


x ca a es 0 1 8 o}2)2j,2),2 
C-218 } CAPACITOR, flxed: Silvered mica, V-203 Grid coupling CM20C470N (2158) gtaitasoch C-218, C-221 
0.000047 420% 500 WV JAN spec. - MOSH 
JAN-C-S 
C-218 | Same as C~103 Osc. tuning padding CC3OSL200G 
C220 Same as C-206 V-202 Grid coupling 
C-221 | Same as (-218 V~-202 Grid feedback 
C222 | CAPACITOR, fixed: Sllvered mica, V-202 Grid feedback CM20A271K (215E) | CO-763 c~222 te) 3 9 Op aprpata 
0.0002? uf +10% 500 WV JAN spec. MOSW 912N325C) 
JAN-C-5, 
223 | Same as C-206 Osc. coupling cap, 
C-224 | CAPACITON, f1xed: Silvered mica, Converter tuning pad. CM20A300M (215E) | CO-784 C224 fe) 3 9 old} ayata 
30 put 420% 500 WV JAN spec. JAN- MOSW (912N430C) 
C-5 
C225 | CAPACITOR, fixed: Silvered mica, R-F Tuning padding OM20C270J (215E) CO-1016 C-225 0 3 3 ie} 1 1 1 1 
0.000027 pf *5% 500 WV JAN spec (912N240C) 
JAN-C-S 
Same as C211 C-226A. C-226B, C-226C 
Section of C-226 V-205 Cathode bypass 
C-£26B]) Section of C-226 Y-205 Screen bypass 
C-226C | Section of C-226 V-205 Plate decoupling 
0-227 | CAPACITOR fixed: Siivered mica, V-206 Diode feedback CMZOA2L2 1M (2158) CO-786 C-227 o 3 9 oOy1 1 1 1 
220 wut t20% 500 WV JAN spec. (912N320A) 
JAN-C-5 
C-228 | Same as C+120 V-206 Audio coupling CM35A822K 
C~229 | Same as (#214 V~206 Grid bypass 
C~2%0 | CAPACITOR» fixed: Silvered mica, V-206 Plate bypass CM35A47 1M (2158) CO-761 C-230 te) 1 8 oft i 1 1 
0.00047 pf 120% 500 WV JAN spec. {912N350A) 
JAN-C-5 
C-241 4 Same as C--210 V-207 Audio ceupling 
\C-242 | CAPACITOR, fixed: Foll paper, dual |C-232A and C-232B CPSOB4EF104V (66S) CO+774 C-232, C=233, ie) 1 9 Oo;3 43 5 15 
section, 0.1 «f £20% 400 WV JAN (48 1465-20) (954ND01Y) 
spec. JAN-C-25 
Secrion of C=232 AVC bypass 
Section of ©-232 V-206 Cathode bypass . 
Same as C232 C-233A and C-2338 
Section of C-233 V-204 Cathode bypass 
Section of C-233 V-204 Grid bypass 
-234 | Same as C-127 Plate supply filter CP51 BIEF254V (234m) |CO~773 
(@56NSOSW) 
h-235 CAPACITOR, fixed: Mica, uf |V-207 Flate bypass ICM45A3 82K (66S) CO-789 \C- 235 0 3 9 ie 1 1 1 4 
F10B 1PCC WV JAN spec. HLS- (925N240C) 
oe tp tin hee 1S gb = 2240 
MISCELLANEOUS ELECTRICAL PARTS Peers 
r 
T 
F-201 | Same as B-1C3 Kec, antenna post 
~202 |Same as E~2C} Rec. ground post 


pl 
Q 
= 
w 
Q 
3 
a 
w 
a) 
Q 
a 
e 
i) 
Q 
> 
“ 


S02'006 SdIHSAVN 


WA YONrIEg 


01-8 


jouB0 


TABLE 8-2 


COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 


FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 
PARTS 


INA woHrIeS 


SPARE PARTS 


QUANTITY TENDER] STOCK 

Z PER EQUIPMENT EQUIPMENT: SPARES SPARES| SPARES 

{MFR.) | AIR KING hol ap afro lena el) tame [aa ees arr 
29 AWS., JAN. 

4 Navy | AND | {(COLUNS! ALL SYMBOL 2 a8 
23 She GechuTn FUNCTION AND UINAVY | STOCK | MFRS. | DRAWING | DESIGNATIONS ale dle Slevls as 
5g DesiGteerion| NO. | DESIG: | AND PART INVOLVED 29/272 ci o18s lee § 

2 NATION] NUMBER 8/8 8/8 FREE w/Sal = 

SI els S/s 2/58 Fis 
i / 


‘WISCELLANEOUS ELECTRICAL PARTS (Cont'd) 


Same as E-104 Cylindrical standoff 61415 


TUNING ROD assembly Used on RF unit SA-2707 1}i;f1]}o]olo cho}ij2].1 0 () of[2{/2}o]fe 
DETENT assembly, 5 pos. Used on front panel SA~1607 1 1] 1 0 le) 1 17 o07;2 
SCREW, #6 - 32 - 1/4 Bristol hd Used on shaft nand cwitch, SC-619 as oe ee 0 () 0 o|o|o 2 
oval pt. 47/8" lg. 
MITRE GEAR, assembly RF section SA-1374 fififrfo]o|o 0 0 Y) 0 0 of[1fipofi : 
| cn eae Ramee Fab Lea TE Pe a 
HAROWARE $s 
W-201 | #6 WRENCH bristo Wrench (2088) | PI-1026 H-201 t{i{1lofelofiola|e]1]a]i] [ol] Jol Joli lilele| =z 
PI-102@ (24N973) 3 
H-202 | #10 WRENCH bristo Wrench (2088) | PI-1024 H-202 1}afir1fjol}o]ofi}ifejalfa].1 ° () ofifij;2e}te) #* 
PI-1024| (24N971) o 
#8 WRENCH allen head Wrench WR-1005-] WR-1005-AK 1}o;/o;o}ojo]e {1 () () 0 () O};olol|olo 3 
ak 
. 
#6 WRENCH allen head Wrench WRo1 WRe 1006-AK 1]; o0;0;/0;/o0/;/0}]6]1 (+) (0) (+) () o;o];o;o;o a 
aK 
. Ww 
] T00L 1. F. aligning Alignment SA-2707 SA-2707-AK 1] o]o]o] 0] 0 fio 1 0 () 0 Co) o};ololo|fo 
es LAK patel pone Se pas 
JACKS 
JACK, 2 circuit, midgct Phone Jack 49966 (essn) PI-1022 J-201, J-001 
JACK, 2 circuit, midget rnone jack 49025B (10T) PI-1022 


TC-e0 | (5S8N101) 


IROUCTORS 
COIL, 6.0 to 12,0 megacycles RF Coll, Band 3 (515M) | SA-1459 L-201 oj;i]fi 1] 1 
(808D) 
COIL, 3.0 to 6.0 megacycles RF Cotl Band 2 (S15N) our’ L-202 oj;1 1 1] 1 
'798D 
COIL, 1-5 to 3.0 megacycles RF Col!) Band 1 (S15N) | SA-1458 L-208 oji]i 1] 1 
(805D) ~° 
COtL, 6-0 to 12.0 megacycles Comverter coil, Band 3 (S15N) | SA-1455 L-204 oyji]i 1] $ 
(801D) . = 
COIL, 3.0 to 6.0 memacycles Converter coil, Band 2 (S15N) | SA-1457 L-205 oy;iyiyrya e 
(799D) s 
COIL, 165 to 3.0 megacycles Converter coil, Band 1 (S15N) | SA-1461 L-206 oji]i 1/1 a 
(803D) w 
a] 
fame aa 1-102 V-202 Cathode RF choke 47896 o 
= 
e 
COIL, 6-0 to 12.0 megacycles Ose. coll, Band 3 (S1SN) | SA-1462 1-208 oj;i yr yi]. o 
2 
ry 


May be used for replacement 


jpUyByO 


Lt-8 


| R216 | Same as R-211 


LB0@ | COIL, 5.0 to 6.0 meascyc les Osc. coil, Band 2 


1210 | COIL, 1.6 to 3.0 megacycles Osc. coll, @and 1 


P-201 |CONWECTOR, male contact: 
tacta wall mounting 


12 con- Receiver to power supply 


R-201 |RESISTOR, fixed: Insulated j-201 Cathode 
wire-wound, 220 ohms 
2108 1 W 

Rer02 | Game as R- 108 201 Grid 


R-208 | Game as R-104 V=201 Plate dropping 
R206 [Seme 88 F201 W=202 Cathode 


R-206 [RESISTOR fixed: Composition; 22000 /¥-202 Screen resistor 
Qhms + 20% 2 W JAN spec. JAN@Re1l 


R-206 |Same as R-202 


R-207 |RESISTOR, fixed: Composition; 4700 |V-203 Screen 
ohms + 208 2 W JAN spec. JAN=Re11 


R-206 [Game a8 R-108 


\V-203 Grid 


iV-203 Voltage dividing 


ReZ09 |Same as R-202 
Re210 [Same se R-201 
R211 | Same as R-113 


V=202 Grid 
V-204 Cathode 
202 Control Grid 


R212 | Same as R-211 


R213 | RESISTOR, fixea: Compoaition 20000 |V-201 and V=-204 screen 
ohms ¢ 6% 2 W JAN spec. JAN@R-11 voltage dividing 


V=206 Cathode 


Vveo202 Injector Orid 


Re214 | Same as R-201 
V-206 Screen dropping 


Re2i6 | POTENTIOMETER, 10000 ohms + 20% 1 W |RF Gain control and AVC 
with spat switch switch 


R-217 | RESISTOR, fixed: Composition, 10000/V-201 and V-204 screen 
ohms + 20% 2 W JAN spec. JAN-Re11 dropping 


Re218 | Same as R~211 

R-219 | Same as R-203 

R=220 | POTENTIOMETER, 100000 ohms ¢ 208 
iW 


Bleeder 
V-205 Plate dropping 
AF Gain control 


R221 } RESISTOR, fixed: Composition; V-206 Orid 
220000 ofms, + 20% 1 W JAN spec, 


JayeRa1t 
R-222 | Same as R-221 


R223 | RESISTOR, fixed: Composition; 
470000 ohms % 20% 1 W JAN spec. 
JAN@RO1L 


R-224{ RESISTOR, fixed: Insulated Composi- | V-207 Cathode 
tion, S30 ohms + 10% 1 W yan 
epec. JAN-P-11 


V=-206 Plate supply 
Vo207 Orid 


49899 


6377 5-221 


RC3OBE 1044 


RCZOBE16264 


RC408E22S4 


RC40BE4724 


RC40BE4735 


RCSOBE473M 


RC4OBE202) 


631565620 


RC40BE103" 


€31657-20 


RC3OBE224M 


RCSOBE4744 


RC31BE331¥ 
(63268-321) 


INDUCTORS (Cont'd) 


(818!) BA-1463 L-200 1p 1} 17 0 
(804D) 
(815N)  SA~-1456 Lr210 1] 1] 1] 0 


PLUG CONNECTORS 


“RESISTORS 


eas) pRe-e26 R-201, R-204, R210, 4] 4) 4] 0 
Snave (7088220) R214 


(26) RE~042 R206 1] aj}1]o 
NAVY | (729NHZ2M) 


(263) —-JRE-039 R-207 1} 1] 1] 0 
(729NH4700) 

(26) | RE-941 R213 1] 1] 1] 0 
(729NK20e) 

(283) — |PT~1000 R216 1] a] 1] 0 
(S8ONE 10%) 

(283) | RE-940 R217, R231 é} 2| 2] 0 

BT2-NAVY| (729NH10M) 

(267) PT=1002 R-220 1] 1] 1] 0 
(380103) 

(2438) | RE-036 R-221, R=222 2| 2] 2] 0 
(720NG220M) 

(243s) | RE=937 R223 1] 11 1] 0 
(729N0470M) 

(267) RE-027 Re224, Re401, R-402, sa] 2] 1] 2 


R-2101, R-2102, R=2201, 
R-2202, R-2301, R=2302,| 
Re2601 


(708N330X ) 


fo) 


f°) 


to) 


t°) 


0 


° 


(} oOy;iyiya 
) o;,iyayai 


RC-1021 P-201, P-403, Pezics, | 2|2[1)11 111 2 3/1) 371 avs 
Se PEPE ET 


[°) OTi2-|i2~|T0 
() Oo; 3s ;3]3 
0 o;3s)/3]3 
0 Oo} 3] 3] 3 
0 Oo; 5] 3) 5 
} Oo} 6] 6; § 
} oO; 3] 3] 5 
° oO; 6] 6] 5 
0 Oo} 3] 34) 3 


1 


10 


16 


10 
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TABLE 8-2 


COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 
FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 


IIA YoHresS 


SPARE PARTS 
QO! NTITY 
PER UIPMENT EQUIPMENT SPARES 


TENDER | STOCK 
SPARES] SPARES 


Pd 


AIR KING 


A.W.S., JAN. Tes-14|  Tes-15 | 20309 |211100]218274) 8).4].u/ 48 
AME: OF PART. FUNCTION AND. NANT DRAWING DESIGNATIONS Jo. 2 <8 Teas Seat 33 af ae 3s 
AND DESCRIPTION a Lge AND PART INVOLVED 38 2 hae Be 88 BS] 12 voc | 12/24 | power | 15/2301 15 voc |230 voe|™ |" s|- |" 8 
IGNATION NUMBER S. 8 es|eslzs VOC _| supply : 
i ha] Py bed bn . 
= el = © 
2} 2 


80x 
Quon, 
80x 
Qvon, 
Box 
Qven, 
Box 
von, 
Quan 
Quan, 
Qvon, 
Quon, 


STORS (Cont'd) 
Same as R~211 


RESISTOR, fixed: Composition; 2200 
otms + 20% 1 W JAN spec. JAN-R-11 


Same as R-101 


RE-930 
(729NG2200) 


IAVC Feedback 


$ 
Same as R-202 205 Screen voltage Div~ < 
wa 
RESISTOR, ftxed: Compositian; 1800 RE-946 = 
ohms, *10% 1 W JAN spec. JAN@R-i1 (729NG1800) ~ 
wn 
Same as R-202 
Same as R-217 V¥-201 and V-204 screen 
dropping 
yy 
RESISTOR, fixed: Composition; 10000 |Limiting RE-932 R-232 N 
ohms #208 1 W JAN spec. JAN-@-11 (729NG10K) S 
SWITCHES 
SWITCH, 3 positions, 9 contacts Oscillator band switch te S-201, $-207. S-208 
17 
S-201A| Rotor assembly #2 Part of S-201 SA-1429 S-201-A 
(551B-3) 
$-202 |SWITCH, 6 positions, 15 contacts Osc. Selector switch SA-1627 S-202 
(176C-4) 
$~203 | Same as 8-105 D=CW Switch 003 
ot used 
8-205 | Same as 8-107 Power switch 24118<A 
8-208 |Part of R-216 AVC ‘Switch Pd 
S-207 | Same as S-201 (Converter band switch 3 
« 
Same as $-201 IRF Amp Bend switch 
TRANSFORMERS 3 
TRANSFORMER: Primary, 7500 ohms, Output transformer 1088 (2448) TR-1021 T-201 faifala] of of of 3] 1 Jair f a] aya a 
sec; 500 ohms CT, 2.5 We, 200- wn 
6000 cps. B 
TUBES 8 
TUBE: Triple grid amplifier JAN RF Amplifier 12SK7 x V-201, V-204, V-205 3] 3) 3] OJ OF OF 7) 6 716 o] 
spec. JAN@1-A 3 


[+ 


jou6119 


€l-8 


TUBE: Pentagrid converter JAN spec. | Converter 


JAN-1-A 
Same as F101 R-F Oscillator 
Same as V-201 
Same es V-201 
TUBE: 


ist 1F amplifier 
@nd 1-F amplifier 


Detector-amplifier 


Duplex diode triode JAN spec. 
JAN19A 


Same as ¥-203 


Audio amplifier 


For V-201 


For V-202 
For VeiCz 
For V-204 
For V=205 
For V-206 
For V-207 
For crystals 1, 4 


For crystals, 2, 3 


TRANSFORHER, interstage, 456 KC t10% 


Same as 2-201 


‘TRANSFORMER, diode output, 
2108 


455 KC 


TRANSFORMER, 455 KC iF Beat osc. coil assy 


REMOTE CONTROL: WAVY TYPE CCY-23270-A 


TUBES (Cont'd) 


E-601 |TERMINAL STRIP: 4 Contacts, 


bakelite Handset terminal bd. 


KNOB assembly 


For R-601 


Same as J-201 Photte Jack 


Same as J~101 Key & mike jack 


LS-601! LOUDSPEAKER, permanent magnet 5° 
come, 6 ohm voice coil 


Loudspeaker 


P=601 |CONNECTOR. male contact: 
wall mounting 


9 Camtacts,| Power supply to remote 


2 

a 

3 

a. 

w 

<u 

a 

cad 

x) 

v 

a 

SOCKETS | > 
49367 
49911 

IF TRANSFORMERS | 2 

(2428) SA-2612AAK | 2-201, 2-202, 2-208 > 

< 

wn 

= 

a] 

wn 

Re) 

471280 +3 

MISCELLANEOUS ELECTRICAL PARTS a 

cit neh ne rd 


(2100) 
SA-1443 


(604A) 


SA-1443 
(22304) 


8A~1637 
SACKS 


LOUDSPEAKERS 


(210¢) | P1-1008 LS-601 
Pi-1003)| 271N220 


PLUG CONNECTORS | 


(10C) RC-1019 P-401, P-601, P-2101, 
GK-9-32S | (371N211) P-2201, P-2301, P=2801 


{HA YwoNrIe¢ 


vi-e 


jou8HO 


w 
® 
a 
= 
i“) 
TABLE 8-2 7 
< 
COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION = 
FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 
| 
QUANTITY 
4 PER EQUIP) 
3 NAME OF PART y 
5 AND DESCRIPTION a> 
3s 
Ps 
l RESISTORS 
R601 | POTEXTIQETER, bridge T ped 500 Rec. vol. control (533C) 
2208 2-88 
Gume os R-220 Limiting RCS1B2 162K 
| SWITCHES = Sie 
01 | fame as 8-106 Speakerphones switch 24003 > 
Ps 
Game as 5-107 Transpitter on-off switch] 24118-4 = 
a 
8-003 | Game as 3-602 Receiver cn-off switch oO 
| TRANSFORMERS 8 
- = : Ti N 
ee tay ar eee, Speaker transformer 302089 fice) TRO 7-601 1 ‘| | | >} Wes es face Pies ez ee a |] ca ee a Ves 3 
JanTExna LOADING COIL: WAVY TYPE CML-47205 MISCELLANEOUS ELECTRICAL PARTS 
2~702 | POST, terminal: 3/4° 0.D. ceramic Terminal bushing 61807 MP-1076 £708 
(190NB123) 
| INDUCTORS 
pirot| cork loading @74 total inductance, | Loading tnauctor (2334) [Factaes L-701 | 4| 4] | | | | | °| | | ee | °] |°| Mis oe TES Pe 
tapped at 15,27,44,60, and 764 SA-1468 | (4678-4 
| MECHANICAL PARTS 
0-701 | SWITCR detent assembly consisting (23%) |SA- 1717 701 
Plate, spring, Dearing $A-1717 | (1166C1) 
‘0-702 | SHAFT assembly consisting of shaft SA~1623 0-702 
@ taper pin a 
| SWITCHES : 
: i Ta ] - 671 oO] of o 0 0 0 ° 0 Oj1 
sie Malden O-€6 Positions 8 contacts | Pp switcd | | {26¢) SA-1436 | 101 | | | | | | | | | | | | °| | | | | | 12] 23] | : 
| HARDWARE s 
#001 | KIT, cabinet aamting Contains the necessary (202A) H-801 a 
hardvere for mounting MA=1058 wn 
the transmitter and re- Ss 
ceiver cabinets horis- a 
ontally or vertically my 
(angle brackets: 
screws, nuts, and uv 
washers contained in s a 
cardboard carton) 3 
a 


joulBug 


Si-8 


WAROWARE (Cont'd) 


CLAMP, cable: die-cast aluminum x 1y iy aypo;o 
body, plated brass screws, platea 
phosphor bronze spring lockwasher 


MICROPHONES 
MI-G01|MICROPEONE, carbon: Single button HI-601, HI~602 efe[e2fololo| lol] Jo] oT] 


type, complete with “push to talk® 
switch, 51 loch, 3-conductor corde 
@nd Plug. Navy type-51042 
Microphone 1s included. 

MI-802] Same as MI-601 


CONNECTOR, female contact: P PL-1014 
angle, 16 contacts B (317N307) 


CONNECTOR, female contact: StraighqP PL-1016 
16 contacts B (317308) 


CONNECTOR, female contact, right Pa PL-1013 
angle, 12 contacts (3178213) 


CONNECTOR, female: Contact straightsPart PL-1012 
12 terminals 317212 


COMWECTOR, female contact: PI-1017 
angle; 9 contacts (317N215) 


CONNECTOR, female contact: Straight{Part PL~1016 
® contacts ere (317214) 


SWITCHES (Telegraph 


TELEGRAPH KEY: Standard type with [Telegraph key P1-1002 
shorting lever, brass finish (274811) 
lacquered platinor points 


(MTERCOMMECTING CABLES 


LE, Included P-802 and 11 feet of |Trans. power cable (2458) | CA-1069 W601 1 
16 conductor shielded plastic 
cable 


° 
°o 
° 
° 
° 
°o 
° 
° 
°o 
° 


CABLE includes tinned soft copper 4 |Cable (wire) only (223G) | CA-1004 4] 1] 2] 0] 0 
conductors, 16 gauge, 26 strands - 1001 
4380; 7 conductors 20 gauge, 10 
strands, #30; dielectric test 
1600 V, 60 cycles, between con- 
ductors, and 1000 V between all 
conductors together to shield and 
roma 


W802 | CABLE, inc ludes P-603 and P-604 and jRec. power cable (2458) Ca-1060 W602 1] a] af oOo] 0 
10 feet of 7-conductor shielded 10860 | (2156A) 
Plastite cable 


° 
o 
- 
- 
ro 
- 
° 
” 
° 
° 
o 
i 
- 
i) 


° 
° 
° 
°o 
° 
°o 
° 
° 
° 
° 


We802A| CABLE, includes tinned soft copper, |Cadle (wire) only (2236) CA~1005 W80in, b-BOBA 2} 2] 2] oO] 9 
2 conductors 12 gauge, 65 strands 
#30, 2 conductors 16 gauge, 26 
strands #30; 3 conductors 20 
@auge. 10 strands #30; dielectric 
test as for W-801A 


W603 | CABLE, includes P-805 and P-808, and}Control cable (2455) CA~1068 W603 1] af 1] oO] o 
20 feet of Mconductor shielded CaA-1068 | (748-1) 
plastite cable 


° 
° 
” 
= 
- 
= 
° 
° 
° 
° 
- 
- 
” 
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TABLE 8-2 


COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 


FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 


[ PARTS SPARE PARTS 
QUANTITY TENDER | STOCK 
7 PER EQUIPMENT EQUIPMENT: SPARES SPARES| SPARES 
ie) (MFR.) | AIR KING a 
wy y 
ae Seabee aca AWo Nae | Navy | AND | (COLUNS) ALL SYMBOL ay 2 Blo 4) <ylo 
sZ FUNCTION STOCK MFRS. | DRAWING DESIGNATIONS Slo al. Sloul<y Ala F ax 
59 BIND, DESCRIETION pesionverion| NO. | DESIG- | AND PART INVOLVED SgiF 712 718 o/8ein& ESP EY ABS 
“a : Ah hs ala Sos “ 
a NATION] NUMBER iS] eS 23 S52 a8 i 
g = 
UNTERCONNECTING CABLES (Cont'd) 
W-803A| Same as W-RO2A Cable wire only iia | | 
W=+04 CABLE, includes phone plug, 3 cir- Key cord and plug 62269 (500A) SA=1380 W-804 i 1 1 0 O fil Mal Hig 1 i 1 ie) 0 Oo;L 1 [22 
cult phone plug and 34 inches of SA-1390 | (426N7) 
2-conductor cord 
W-804A] CABLE, includes 2 conductors, 16 Cora only (231M) } CA-1082 tyaiyaqyo 0 c¢) oO 0 oO i?) o;oa};o];o]o 
strands #30 (426N7) 
CABLE, Co-axial, copper braid 14" Coaxfal cable (2236) | CcA-1098 Oo} 1 1] 0 Oo o1é6]t 1]a fey 0 ojyi yiyo j2 
Jength een a — a a ee ee eC ee i Bene 
POWER SUPPLY: WAVY TYPE CKP-2i 1281-8 CAPACITORS 
C=494 | CAPACITOR, Foll paper triple sec- C-401A, C-4018, C-401C CPS1BSEF104V { 234M) Teo-779 Te-403, C-2808 
tion 0.1 wf + 20% -10% 600 HV (956000 100) 
JAN spec. JAN-C-5 
C-401A] Section of C-401 H-V dynamutor pri. nolse- 
filter 
C-4018 Section vf C-401 L-V dynamotor ses, nuise- 
filter 
c-4014 Section of C-401 L-¥ dynamotor pri. nolse- 
filter 
C-402 | CAPACITOR, f1xed Mica, 0.0047 pr H-V dynamotor pri. nulse~ | CH3SB47a4 (648) CO-764 C-402 C-409, C-410, 
t Hi, SOO WY JAN spec. JAN-C-S filter MWBW (909N280CN) eet ce parse ts 
+2117, C-2116, C-2119, 
C-2302, C-2%03, C-2307, 
C-2310, C-2311, C-2312, 
C-2317, C-2318, C-2319 
C-403 } Saine as 0-402 H-V nolse-filter 
C-404 | Same as C-402 K-V nolse~-filter 
C-40S | Same as C-125 H-V nolse- filter 46 1249-2 
2-406 | Same as C-127 Spark suppressor CPS1B1EF2S4Vv 
C-407 | Same as C-405 L-V notse-filter 
C408 Not used 
C-409} Same as C-402 L-V nolse~filter 
C-410 | Same as C~402 L-V dynamotor pri. noise- 
filter 
C411 Not used 
C-412 } Same as C-406 Spark suppressor 
DYNAMOTORS 
D-401 | DYNAMOTOR: Input: 12 V, 9.9 amp., | Power supply 211041 (€0E) DY 1000 f-401 
DC; Output: 400 V 0.16 amp., DC; ML-4120- 
4700 Tpm 46 . 
D-402 | DYNAMOTOR, Input: 12 V, 3.8 amp. Power supply 211042 (200%) 1™1001 D402 14] Oo; Of 0 oOo] 6 1 0 Q 0 ie} Oo} Of; of 3] 0 
DC Output: 220 Vv, 0.1 amp. DC; 35X030 | (231N40A) 
4400 Tom 
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MISCELLANEOUS ELECTRICAL PARTS 
4014] BRUSH, positive LV For D-401 (eon) | PI-1011 D-401-A 1] of of of of of rol #4 0 | ° ° mj o 
(234N104) 
D-401B] BLUSH. negative LV For 0-401 (60k) PI- 1010 401-3 1] O] O} Of O} OF to] 5 () to) 0 2] 0 
(234K 105) 
D-401C] BRUSH, Positive HY For D-401 (60E) PI-108S D-401-C 1] Of of of of of 10) 5 ° to) to) 2] 0 
{ 2341102) 
D-40iL] BRUSH, Negative HV For D-401 (60E) PI-1015 D-401-D 1] O] Of O} O} OF 10] 5 0 to) o) 1) 
(234N 103) 
(0~4G2a] BRUSH, positive LV for D-402 (200W) | PI-1016 0-402-A 1] oO] of of of of} 10) 5 () to) te) 0 
( 234N 100A) 
D-4028] BRUSH, negative LV For D-402 {200W) | PI-1015 D-402-B 1] O} O}| O} O} Of 10] § 1) (0) o) a] 0 
(234N10 1A) 
D-402C] BRUSH, Positive HV For D-402 (200W) | PI-1014 D-402-C 1] O] Of of oO} Of 10] 5 ) to) oO 2] 0 
{234N 102A) 
D-4020| BRUSH, negative HV For D-402 (200W) | PI-1012 D-402D 1] oO] of} of Oo} of 10] § () to) 0 2] 0 
: ( 234N 1034) 
BRUSH’ HOLDER LV For D-401 (60E) BH- 1001 1] Of of of Of] of 6] 2 ) te) ) oO} 0 () 
BRUSH HOLDER HV For D-401 (60£) BH- 1002 1] of o| of o} oF 6] 2 () 0 o|- oO} 0 Cy) 
BRUSH HOLDER LV For D-402 (Right) (200¥) | BH- 1003 1] of o| of o} of 6] 1 to) 0 te) oOo} 0 to) 
BRUSH HOLDER LV For D-402 (Left) (200W) | BH- 1004 1] Of of} oO] of} of 6] 2 0 to) te) o| o 0 
H ~ 
BRUSH’ HOLDER HV For D-402 (Hight) (200%) | BH-1005 1] oO} of OF of of 8] 2 ° 0 0 o| 0 0 
BRUSH HOLDER HV For D-402 (Left) (200%) | BH- 1006 1] O} of oO} Of] OF 6 0 a 0 Oo} 0 0 
CaP, Brush Holder LV For D-401 (60E) BH~1011 +1] O} OF OF OF OF BY] 2 (0) co) (0) o| o 0 
CAP, Brush Holder HV For D-401 (60E) BH-1012 1]°O] of} G] oO} oF By] 2 Co) 0 0 Oo; 0 ° 
CaF, Brush Holder For D-402 (200W) | BH- 1013 2] of: o] of oO} of 6] 4 to) 0 ti) o| 0 0 
SHOCK MOUNT Used on bottom plate (506H) PI-1019 4] 4] oO} Of] OF Of 407 1) 77 1 Vv) ) 4] 0 4 
FUSES 
F401 | FUSE, cartridge; 15 amp., 25v., 9/32NL-V dynamotur pri 2803-15 (97B) FU-1002. F-401 ! 1] of of of} of of 11] 2 t) te) t) te) 0] 0 j100 | 0 
x 11/48 4a3 (284N506) | 
F-402 | FUSE, cartridge: 3@ amp., 25 V, d-V dynamotor pri. 28032-30 (97B) FU- 1001 F-402 1] O} O| O| O| Of 11] 2 fo) (0) 0 (0) oO] O} Ofioo|] O 
9/32" x 1 1/48, 4aG (264N509) 
RELAYS) 
K-401 | Same as K-102 Motor Control contactor 29220 Rea i 
tNDUCTORS 
L-401 |CHOKE COIL assembly: 22uh x 20% H-V dynamotor pri. noise- |471006 (233M) Sa- 1426 Le401, L-408, L-2104, 2) 1] of o 
0.02 ohms. filter ind. SA-1426 | (416A~1) 1-2204, L-2802 
L-402 | Same as L-110 H-V noise-filter ind. 47895 
L-403 | CHOKE: §& ny, O.1 amp., 160 ols, L-V ripple-filter reactor /301090 (2448) TR- 1024 L-403 1] O| O| O 
120 cps. 2500 TV, 12 cps TP-1024 | (678N126A) 
1-404 | Same as 1-402 L-V noise; filter ind. 
L-40S | Same as L-401 L-V dynamotor pri. nofse- cis 
We filter Ind. _ 
. PLUG CONNECTORS 
¥-4)1 | Sane as P-601 Power Supply to kenote 49396 
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TABLE 8-2 4 
3 
COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION s 
PARTS SPARE PARTS 
QUANTITY TENDER | STOCK 
3 PER EQUIPMENT EQUIPMENT “SPARES SPARES| SPARES 
ie} {MFR.) | AIR KING 4 
32 aera AWS. JAN. AND. | {COLLINS} Ai St MeCk aly Tes-14]  TCS-15 20309 |211100|21827Al 4 8]44|4 ula 
23 AND DESCRIPTION FUNGTION TPE. | STOCK | MFRS. | DRAWING DESIGNATIONS — |, ul Slo alg Sle ule 8 Ten dais §]37 13s 
ag DESIGNATION; -NO- | DESIG: | AND PART INVOLVED +e le seale else 12/26 | pay | 18/290 sve | ve BSP ele 2S 
w NATION] NUMBER BxjBSis 3 Sele slks Supply | VA a 
“| og} sp) ¢ c c g < s| cl cl cl ¢ 
2 be x x | S| x13] e139) 8] 91 819 
3 | leldleldleld|alélaidleidléléldlé 
PLUG CONNECTORS (Cont'd) 
p-402 | Same as P-101 Power Supply to transmitter 49893 | 
i 
P-403 | Same as P-201 Power Supply to receiver = 
RESISTORS rs 
R-401| Same as R-224 Spark suppressor RC31BE33 1K Py ~ > 
(63288~231) < 
wa 
x 
R-402] Same as R-401 Spark suppressor > 
POWER SUPPLY: WAVY TYPE-211100 MOTORS bat 
B-2104 MOTOR, DC: 3/16 h.p. 115 V 3450 rpm| For HV generator -211224-B (Sa0F) | MO-13690 93-2101, B-2102 7 o| of of 2 oO} of ef if T of of of of o| 
’ (230000 100) 8 
B-2104 Same as B-2101 For LV generator ™N 
CAPACITORS 83 
“Spark suppressor cap. CPS1B1EF254V mai nae haa Fesiize [a x fe ees eee eee eee ee ee ee 
C-2104 Same as C-402 Motor Noise Filter Cap. CH35B47 24 
C-2103 Same as C-2102 Motor Noise Filter Cap. 
C2104, CAPACITOR, fixed: mica 0.006 yf ‘|HV Filter Cap. CHSSBEO 2H (66S) | Co~11428 C-2104, 2304 o] of of of 1] 1 0) 0 0) o]| s{ 1] 3] 1] of of o| o 
t 20% 1000 TV JAN spec. JAN-C-5 (910260840) 
C-210q Same as C-109 HV Filter Cap. CusoAs22H 
C+2106 Same as C-125 HV Filter Cap. 481249-20 
vw 
C-2107 Same as C~2102 Filament Supply noise- a 
Filter cap. 3 
C-2104 Same as C-120 Filament Supply notse- | @435A822K ” 
filter cap. a 
3 
C-210¢] Same as 0-2101 Filament Supply noise~ a 
filter cap. wn 
2] 
Q 
s 
tC 
a) 
Q 
a 
a 
* 4 ‘ a 


CAPACITORS (Cont! 4) 


C-211Q Same as C-2102 Motor noise filter cap. 

C2114 Same as C-2102 Motor noise filter cap. 

C-2114 Same a8 0-2102 LV Filter cap. 

C-2114 Same as C-2106 LV Filter cap 

C-2114] Same as 0-21N6 LV Filter cap. 

O-2116) Same as C-205 C-2115A, C-2115B CPS1B4EF 104V 
c2115a] Section of C-2115 Power Input filter cap 

C2115B] Section of C-2115 Pomer Input filter cap. 

C-2116) Same as C-2101 Spark Suppressor cap. 

C2117] Same as C-2102 Motor noise filter cap. 

C-2118] Same as C-2102 Motor noise filter cap. 

C-2119] Same as C-2102 Motor noise filter cap. i 


MISCELLANEOUS ELECTRICAL PARTS 


[ou6G 


BRUSH, positive LV For G-2102 BH-11063 
BRUSH, negative LV For G2102 BH-11064 
BRUSH, positive HV For G-2101, G-2102 BH~11065 
BRUSH, Negative HV For @2101, G-2102 BH- 11066 
BRUSH, negative input For B-2101, B-2102 Ba-11069 
BRUSH, positive input For B-2101, B-2102 BH-11070 
CaP, Brush holder HV For G-2101, G-2102 BH-11071 
IBHC- 103 
CaP, Brush holder LV For B-2101, B-2102, (S20F) Bu-11072 
% 2102 IBHC-101 
CAP, Brush holder HV for G-2101, +2102 (S20F) BH-11073 
IBLT-107 
CaP, Brush holder LV For B-2101, 68-2102 (520F) BH-11074 
G-2102 BLT~104 
CLIP, Fuse for 9/16 Ferrule type (978) FO-11611 
fuses 
FUSES 
F-21041] FUSE. cartridge; 10 amp 250 V 1 B-2101 Primary Fuse 28044-10 FIT-11624 F-2101, F-2102, F-25301, 
9/168 x 2° (284210000) | F-25302 
F-23102] Same as F-2101 B-2102 Primary Fuse 
GENERATORS 
G~2101! GENERATOR, DC: 430 V0.200 amp. HV Generator -211220-D (S20F) oN-13700 G2101, G-2301 oO}; Of] Of O} 1) fe) (0) fo) Ooj;4a4;/1faPryo];o]o 
3450 roe (231000200) 
G-2102] GENERATOR, OC: 240 V 0.100 amp,, LV Plate & filament -211219-C (520F) QN-13701 G2102,. G-2%2 o| oj] oj Of 1 1 oO (0) (+) oy; 5s 1] sy7,1]70]0]0 
12.5 V 4.0 amp. 3450 Tpn {generator I 1 i. 1 (231000100) oe [oe es [ee ee ee ee ee ee | 
RELAYS 


K-2101| Sawe as K-102 HV “otur Control Contact| 29220 
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TABLE 8-2 z 
< 
FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 
PARTS SPARE PARTS 
QUANTITY TENDER | STOCK 
PER EQUIPMENT EQUIPMENT. SEARES SPARES| SPARES 
z eet EN ay —| 
(MFR.) + AIR KING : x] 3 
3 aie Ae NAVY ‘AND | (COLLINS) ALL SYMBOL ae Tcs-14] — TCS-15 20309 |211100/21827A) 0 $102 2g 2f 
2 $ NAME OF PART FUNCTION AND NAV STOCK MFRS. | DRAWING DESIGNATIONS «ufo 8lo S15 gslssl_Vaaae | linsraol. | ele oS. 188) 
=o AND DESCRIPTION TVPE NO. DESIG. | AND PART INVOLVED SSF Ie siSal=m|S2) 12 vor | 12 | rower | 19720 | 118 vor |230 voc |" s RL STES 
oe DESIGNATION NATION| NUMBER BafSSis SSl= alee Serely_ | VAC |- a 
ad ee = s s s : s s ‘| ¢| | 
| Via x x x x| $] xl §| F é § 
ilélalélalélalé| ald aldldld é 
RELAYS (CONT! D) 
K-2109 RELAY general purpose 12 VDC cot! [Filament voltage control AL-12492 K-2102, K-2302 0) | ol o| 4) o2 | 0) 0 | | ol t[ 1 i] 1] 0| o| ol o 
- SPST cont. contactor (401110200) oie) ieee a [eee Gee 
INDUCTORS 
L-2101/Same as L~102 RV Filter inductor 47896 | 
Zz 
L-2102] Same as L-2101 LV Filter inductor i 
x 
L+2103] CHOKE: 6 hy 0.15 amp. 100 ohm LV Filter reactor 301992 (ssc)  {CL-11020 L-2103, L-2303 0} of of oj} 1) 1 ° to) () oj} 1} a] a] 1) of of of of 
2test #28 OF (878132100) a 
L-2104|Seme as L-401 Fil. Voltage Firter 471006 0 
inductor g 
| MECHANICAL PARTS ag 
0-2101| COUPLING, flexible: 1 1/4" x 2* RV Gen. (S29L) |MP-11935 0-2101, 0-2102, 0-2301,/ 0} O| oO} o| 2} 2 0 t) () oj 2] 1f 2] 1} oJ] of of o 4 
Cold Rolled Steel (015306000) j{ O-2302 
0-2102] Same as 0-2101 LV Gen. 
| PLUG CONNECTORS | 
P-2101| Same as P-601 Power supply to remote 49896 
control 
P-2102|Same as P-101 Power supply to trans@ittey 49893 
P-2103|Same as P-201 ower supply to receiver 49899 
{ RESISTORS | 
R-2101{Seme as R-224 Spark Suppressor res. AC31BE331K 
| 63288-331 a) 
R-2102]Same as R-2101 Spark Suppressor res. “| | g 
POWER SUPPLY: NAVY TYPE -20309 CAPACITORS a 
C-2201/CAPACITOR, Paper: 4 uf + 20% 60oW | High voltage filter 481054-20 (75C) CO» 11420 C-2201, C-2202, c-2203, | 0] 0} c}] 8} 0] 0 () 0 of2ia 0) oJolojojo} g§ 
capacitor 6040 |(930340000) { C-2204, C-2205, C-2a06, a 
C-2207, C2208 mi 
C+2202|Same as C~2201 igh voltage filter 3 
capacitor g 
= 
© |c-2203|sane as c-7201 igh voltage filter ® 
=. capacitor 70 
2. C-2204 |Same as C=220 igh voltage filter Q 
s capacitor 2 
cy 1 = 


joulBbuo 


12-8 


, “ A, ‘ Ld 
CAPACITORS (Cont'd) 
Vel MMA Same as C-OQN1 Low voltage filter 
capacitor 
Sree] Same as OIL Low vultage filter 
capacttor 
CeB2r] same as 0-201 Low voltage filter 
capacitor 
C-2Q0g] Same as &EM1 Low voltage filter 
capacitor 
C=2209]Same as C-127 Transtent fliter CPSIBIEF254V 
capacitor 
2210] Same as C-caia Transient filter 
capacitor 
C2211) CAPACITOR, paper: Mal Section 0.1 | C-2211A and c-22115 CPS1B4EF 104V (66S) CO-11421 C-2211 o] oO] oO} 1] of] o 0 6 Oo}; 2]1 0 o|eoloa}]o]o 
uf + SOB -108 600 AV Jan spec. (954401640) 


JAN-C-25 


c2zei1a] Section of C-2211 


022118} Section of C2211 


R2Z0i | RECTIFIER, dry disc, 12V DC 1.2 amp 


Line filter 


Line filter 


Relay power rectifier 


DRY DISC RECTIFIERS 


RF- 13645 


(5148) 
(353270000) 


MISCELLANEOUS ELECTRICAL PARTS 


E-2201/PoST, bakelite for 1-1/4" x 1/4" 
fuse 


E-2202] Same as E-2201 

E-2203| Same as E-2201 

E-2204] Same as E~2201 
CLAMP, tude 
CLIP, fuse 


MOUNTING BLOCK 


Receptacle for F-2201 


Receptacle for F-22202 
Receptacle for F~2203 
Receptacle for F-2204 
Tube huld down 


Clip for ferrule type re- 
Sistor, R-2203 & R~2204 


Ceramics resistor mounting 
R-2203 and R-2204 


FH~1363S 
(26520300@ 


(761) 
075A 


MS-11860 


FC~1001 
(265804000) 


MP-11A06 
(193100000) 


(S31s) 


i S32a) 


FUSES 


&-2201, E-2202, E-2203, 
E-2204 


OF Oo] o}] 2) o0] 0 i) 


0 


0 


2 Amp. 2504 1-1/4" 


F-2202] Same as F-2201 
3 Amp 250V 1-1/4" 


F-2202/ FUSE, cartridge: 
» 1/4" 


F-2204|Same as F-2203 


ui’ Primary Muse 


HV Primary fuse 


L¥ Primary fuse 


LY Primary fuse 


FU-11614 
264407008 


F-2201, P2202 


FU~11615 
(264408000) 


F-2203, F-2204 


0 


o 


° 


0 


3 


3 


2 


t 


2 


2 


20 


9 


o 


9 


° 


° 


0 
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RELAYS 


K~2201| Same as K-102 


L-2201 COIL: 4-12 HY 0.035-0.300 Amp 2538 
turns #24 en 

L-2202/CorL: 6 Hy 0.150 amp 2104 turns 
428 en 


L-2203]Same as L-2202 


Power control relay 


HV- Input filter reactor 301890 


LV Input filter reactor 1991 


LV Output filter 
reactor 


INDUCTORS & REACTORS 


(55C) CL-11010 L-2a1 

690 (678000900) 
(58C) CL-11012 L-2202, L-2203 
499°C (678000700) 
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TABLE 8-2 


COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 
FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 


PARTS SPARE PARTS 
QUANTITY TENDER | STOCK 
PER EQUIPMENT EQUIPMENT SEARES SPARES] SPARES 
i ae a a fa ee 3|—|-— 
§ AW.S., JAN. ierutneey gal SYMBOL | Tes-14] 5-15 | 20309 |211100|21827A| 48104] ele 
NAME OF PART AND NAVY vy} a] g ———| ——_,§ —____| —___| —__—__ ala tla Pla 
FUNCTION DRAWING DESIGNATIONS ule Ola slo ie sis soalds 
AND DESCRIPTION TYPE zg/2>]2 2/8 42/24 eid RSlelesles 
5 SIGNATION AND PART INVOLVED SPlaels 3188 12 VOC | vine 15 VDC | 230 voc] SI" 3 
3 be NATION| NUMBER BolPSie Bs see Ea Paes eee 
“| 3[ = §| | § 
5 lg ACA 
INDUCTORS & REACTORS (Cont'a) 
23 RV output filter : (ssc) | ciet1011 | w-2ave 
424 _Peactor 6317-D__1 (678000800: 
PLUG CONRECTORS 
Power supply to remote 
control 
P2209 Same a8 P-101 Power supply Ww trape- 
altter 
Same a8 P-201 Power supply to receiver 
CURRIBCTOR. male contact: 2 ac Line input receptacle | 49644 (400) RC-12475, P-2204 Oo] 0 1 °o oOo; 3] 1 
conductor AC GE-2711 | (3883570000) 
COWNECTOR, female contacts. 2 AC Line input plug 49903 (406) RC- 12476 of 0 1 ° oj; 3] 1 
conductor AC (3680002008 
| RESISTORS 
Transient filter resistor 
Transient filter resistor 
R-220S| RESISTOR, fired: ferme Qe, wire-| LV bleeder resistor (5:94) RE- 124500 Fe 2203, R- 2204 ojo 
wound 12500 olms t O% (733141000) 
R-2204/ Same as R-2205 RV bleeder resistor 
SWITCHES 
paneer, DPOT Lever toggle | Primary vol tage 0) | t) | 
| TRANSFORKER | 
201 Ne bo et a 116,220 7 LV Plate Power trans. TR- 11003 
. en. 
#2 en. sec: SOOV CT. 0.106 amp. ° terDqoo) 
2104 1/2T C.T. #31 en. 
T+22/ TRANSFORMER, Pri: 115, 230 V 165VA | HV Plate Power trans. TR-11002 1 () otototyotjto 
2aOT 921 en. #244T 916 en Bec: 9 (672000 400) 
1100 v. ct, 0.212 aap 2462T CT 
TR- 11000 1 () o1o};o;o0)]0 
7200500) 


IA YoHra¢ 
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TRANSFORMER (Cont'd) 


wu 
t-2204] TRANSFORMER, Pri: 115, 230 ¥ SO VA | HV rectifier filament TR- 11001 T2204 Q 
| : 002 1/2T 980 en & GOOT #27 en sec:| Power transformer = 
GV G amp ct 28t #155CE w 
. TUBES Q 
7 3 
V-2@)1/TUBE, full wave high vacnm rectifier HV rectifier SRAGY (826R) TU-13611 V-2201, V-2202 2] 0] o ° co) 4 oO. Qa. 
JAN spec. JAN-1-A SR4GY & 
5 wn 
x] 
V-2202| Same as ¥-2201 AV rectifier e 
0 
V-2203| TUBE, full Wave bigh vacinm rectifier LV rectifier 6xS5OT (§10N) TU 13610 V-2203, V-2204 2] 0; 0 (0) te) 4 te) Py 
JAN spec. JAP1-A |6XSCT & of 
5 ~- 
w 
V-2204] Same as ¥-2203 LV rectifier 
SOCKETS 
X-2201] Same es 1-101 For #2201 40367 
X-2202| Same as 2201 For V-2202 3 
X-2203| Same as I-2201 For 2203 
X-2204| Same as & 2201 For ¥-2204 3 
{rower SUPPLY: WAVY TYPE - 21827-A MOTORS 
B-2201/MOTOR: 3/16 h.p. 230 WDC 3450 rm For HV generator | 211228 (520F) | MO- 13691 B 2301, B-2302 Oo} o} 2 to) 0 0 to) O}6]tfo}o}ol}o 
1.25 amps. (20000300) 
B-2002|Sme as B-2201 For LV generator | t l {4 | sf Left 7 | | z 
| CAPACITORS > 
c-2301| Game as C-127 Spark Suppressor cap. CP61B1EFES4¥ Ss 
= 
cv 
c-2302| Game a8 0-408 Motor Noise filter cap. | ci3sB4721 bale 
J 
C-2303| Same as 0-2502 Motor Nolse filter cap. 8 
°-2304| Bame es C-2104 RY Filter cap. CHBSBOORH a 
wn 
Same a6 C-100 AV Filter cap. CiE0As2a1 
C-2306| Same as C-125 KV Filter cap. 48124920 
C-2507 |Same as C-2302 Filament Supply aolse 
filter cap. 
C2308 | Same as C-120 Filament Supply noise 
filter cap. CHSGAB22K 
‘C-2309 |Same as 0-2301 Filament Sapply noise 
filter cap. 
C-2310 |Same as C-2302 Motor noise filter cap. 
C-2311 |Same as C-2302 Motor noise filter cap. 
C-2312 |Same as 0-2502 LV Filter cap. 
as C-2306 LV Filter cap. 
Q-2314 [Same as C-2306 LV Filter cap. 
w 
i jade | | ® 
ee nnn ESOS a 
=. 
° 
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TABLE 8-2 3 
< 
PARTS i SPARE PARTS : 
QUANTITY TENDER} STOCK 
. PER EQUIPMENT FQUIRMENT SPARES SPARES] SPARES 
6 (MFR.) | AIR KING .) aa ra iene aes 
ad y 
Oo seise otra graces NAVY AND | (COLUNS) ALL SYMBOL aly Ts-14] TC8.15 | 20309 |211100/218274)4 8l44] yl S 
= Ft AND DESCRIPTION FUNCTION TYPE STOCK MFRS, | DRAWING DESIGNATIONS a) an Bla dle Sloul<y ine - Sale fen lax 
a DESIGNATION| NO: | DESIG. | AND PART INVOLVED 38/5712 FS S/SSIS ST vz voc | 12/24 | power | 18/290] 115 voc [290 woe |™ S| s|E SES 
ra NATION] NUMBER Pal¥S|¥ HESlEaleo o Supply “| 3 a 
od Ned) Rd BS le er ee er ee eee ees eere[ ae] 
17) 1 | alél ale alslale al §| § 
8 |é | 2 |e | 2 Ie | Fig G |¢ |¢ 
CAPACITORS (Cont'd) 
Same as C-205 C-2318A, C~23158 CPS1B4EF 104V pe fa [ees lig seal ey lenfm gayle TGP asec a 
Section of C-2315 Power Input filter cap. 
Section of C-2315 Power Input filter cap. Zz 
Same as C-2301 Sparx Suppressor cap. 2 
Same as C-2302 Motor Nolse filter cap. = 
Same as C~2302 Motor nolse filter cap. ro) 
Same as C-2302 Motor noise filter cap. is 
MISCELLANEOUS ELECTRICAL FARTS aes s 
BRUSH, positive LV For G-2302. For Spare ° 
Parts data see page B-19 N 
BRUSH, negative LV For G-2302. For Spare g 
Parts data see page 8-19 
BRUSH. positive HV For G-2301, G-2302. For 
Spare Parts data see 
page 8-19 
BRUSH, negative HV For G-2301, G-2302. For 
Spare Parts data see 
page 8-19 
BRUSH, negative input For B-2201, B-2202. For 
Spare Parts data see 
page 8-19 
BRUSH, positive input For B-2301, B-2302. For 
Spare Parts data see 
Page 8-19 
Cap, Brush holder HV For G-2301, G-2302. For 
Spare Parts data see 
page 8-19 
CAP, Brush holder LV For B-2301, B-2302, G-2302 ay 
For Spare Parts data see Q 
page 8-19 = iy 
a } 
CaP, Brush holder HV For G-2301, G2302, For 
Spare Parts data see Q 
page 8&~19 a 
CAP, 8rush holder LV For B-2301, B-2302, G-2%02, wn 
For Spare Parts data 
see page 6-19 3 
CLIP, Fuse For 9/16 Ferrule type fises| : ® 
-] 
Q 
2 
wa 


jpulBu¢g 
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F-22304 Sane as F-2301 


G-2304 Same as 02101 


G-2304 Same as G-2102 


K-2301) Same as K-102 


K~2302| Sape as K-2102 


1-2303| Same as 1-2103 


L-2204] Same as L-2104 


B-2301 Primary fuse 


22302 Primary fuse 


HV generator 


LV Plate & filament 
generatur 


Filament voltage control 
contactor 


Same as 1-102 


L-2302] Same as L-2301, 


HV Filter inductor 


LV Filter inductor 
LV Filter inductor 


Fil. Voltage fiiter 
inductor 


0-2301] Same as 0-2101 


O- 2304 Same as 0-2301 


Seme as P-101 


Same as P-201 


Same as P-601 


Power supply to Remote 
control 


Power Supply to 
transmitter 


Power supply to receiver 


' a Same as R-224 


p-2304 Same as fR-2301 


Spark suppressor res. 


POWER SUPPLY: WAVY TYPE -211230-8 


C-2804 Same as C-2801 


C- 2802] Same as C-2801 


C-2801] CAPACITOR, fixed: 
£ 20% SOOWY JAN spec. JAN-C-5S 


mica 0.0047 wf 


Primary nolse filter 
capacitor 


Primary noise filter 
capaci tor 


Primary noise filter 
capaci tor 


CH3SA47 24 (215E) | co-114 
(909960354) 


C-2801, C-2802, C-2803, 
C-2804, C-2395, C-2A0e, 
- 2807 


een 


FUSES 
2904 4-10 o 
> 
“a 
S 
GENERATORS 
2. 
2112-0 ta 
ao] 
Q 
-211219-C 3 
v 
RELAYS q 
HV Motor control cuntactor} 292 | wa 
ial 
: HNOUCTORS 
47896 
301992 
4 
| | 5 
Me < 
MECHANICAL PARTS wn 
a ae 
a] 
wn 
: ] 
PLUG CONNECTORS 8 
49896 N 
° 
a 
49893 
49899 
RESISTORS 
RC31BES31K 
63288-3231 
CAPACITORS 


INA Yol2a5 


92-8 
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TABLE 8-2 


COMBINED PARTS AND SPARE PARTS LIST BY SYMBOL DESIGNATION 


FOR NAVY MODELS TCS-14 AND TCS-15 EQUIPMENT 
PARTS 


SPARE PARTS 


QUANTITY TENDER | STOCK 
z PER EQUIPMENT EQUIPMENT: SPARES SPARES | SPARES 
AIR KING PE eal tye fasten |ueescl wea tg faa Rea 
2 R 
3 z ine OF caer faerie (COLUNS) ALL SYMBOL 2 TCS-14 TCS-15 20309 |211100/21827A) «8 Pea ne 
23 AND DESCRIPTION TVPE DRAWING DESIGNATIONS 2 Slo d/o Slexlssl aa | lnc elt dia hds 
59 RESIGNATION AND PART INVOLVED 5715 sISglSS|s>| 12 voc | 12/24 195/230 | 115 voc |290 voe|~ 8" sf |" 8 
a NUMBER Eels FRS|= oles voc | 5, “i a 
a pad a) [—| —=|_——|—_ 
i Flaldlaldleld|aldleldlélélélé 
4 ~ x x = = 
ACA ACACACAPA CAA CARA CAA CAC 
. Notse filter 
Same as C-2801 Sec. noise filter 
Same as C-2301 Sec. noise filter 
Same as C~2801 Sec. nolse filter 
Some as C~401 C=408A, C-408B, C-408C CPS1B6EF104V (234m) CO-779 
(956000 100) 
Part of C-2808 LV nolse filter capaci ‘ur 
Part of C-2608 LV nuise fi ler capaci tur 
Part of C-2908 HV noise f1lter capacitor 
Same as ¢-125 HV ripple filter capaci tor/ 46124920 
Same as C-2900 LV ripple filter capaci tor 
Same as C-127 Filter Capacitor CP61B1EF254V 
C-2812 Same as C-2811 Line filter capacitor 
O-2813 Same as C2811 Transient filter capacitor 
C-2814] Same as C-2809 Input line filter capact- 
tor 
C-281s Same as C-2809 Input line filter capaci- 
tor 
C=2816] CAPACITOR, fixed paper 2 wf t 10% Input line filter (66S) CO- 11423 C2816 0 1] O; O| O} O o{ 3] 1 0 ie} 0 0 27,0] 0 3 
600 WY (930782400) 
OYNAMOTORS 
D- 2801] DINANOTOR: 211331-A (S20F) DaA- 11545 D-2801 0 1] Of Of OF O O},13) 1 10) ie} 0 0 2710] 0 3 
Input: 12/24 v DC at 23/11.5 ampa.| (231000900) 
1 Output: 12/226/440 V DC i Lt 
MUSCELLANEOUS ELECTRICAL PARTS 
BPUSH pos. input For D-2a01 (S20F) BH- 11055 0 1] Of O| O} O (0) 4110 0 ie} 0 0};20] 0} 0 }40 
BRUSH Neg. input For D-2Ad1 (SOF) BH- 11056 0 1] Of} OF OF O 0 41] 10 10) ie} Oo 0|20] 0] 0 }40 
BRUSH pos. HV For D- 2801 (520F) BH- 11057 0 1] Of} O| O}] O 0 41] 10 0 0 0 0/20] 0} 0 {40 
BRUSH neg. HV FOR D-2A01 (S20F) BH- 11058 10) 1} O} Of] O} O 0 4] 10 0 ie} 0 0|20] 0} 0 }40 
ty t 4 £ 


HIA WoNDes 
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a) 
Q 
3 
a 
Q 
3 
2. 
wo 
Ts 
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© 
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MISCELLANEOUS ELECTRICAL PARTS (Cont'd) 


BRUSH holder LV For D-2801 (520F) BH- 11059 (0) Oo}; Oo] OJ o O| 4] 4 (0) (0) (0) QO} 167 Of] OF 
BRUSH holder HV For D-2a01 (S20F) BH- 11060 (0) Oo} Oo} of] oO Oo; 4] 4 (0) 0 (0) O| 16] O| Of] 24 
CAP HV brush holder For D-2801 (S20F) BH 11061 (0) Oo; Oo] of Oo Oo} 4] 4 te) 0 (0) O| 16] oO} O| 
CAP LV brush hglder Por D-2801 (520F) SH- 11062 e) O| Oo} O| Oo Oo] 4] 4 (0) 0 (0) O| 16] O} O| 2 
SHOCK MOUNT Used on bottom plate. For 
“Spare Parts data see 
Shock wount page 8-17. 
a a ct 
FUSES 
F-2801/ FUSE: 5S amp 25V 1-1/2" x 13/32" Filament fise 23038-5 (227L) FU-11621 F-2801 0 Oo} oO] of] Oo o| sla {e} 0 (e} 0} 40 O| 0 }100 
(284604000) 
F+2802| FUSE: 0.5 amp SOOV 1-1/4" x 1/48 HV Fuse 280 32-1/2 (2271) fU- 11619 F-2802 te) oO] Oo] oOo] 0 o| S| 2a (0) (0) (0) O}| 40] O|] O fico 
{284402000 
F-2803/FUSE: 3/6 amp SOOV 1-1/4" x 1/4% LV Fuse 28033-3/8 (2271) FU-11618 |, P2803 ie} Oo} Oo} oO} O Oo} 5] 40 (0) () (0) oO}; 80] Oo] 0 
(264402100) 
F-2804| FUSE: 20 amp 26V 1-1/2" x 13/32° Primary fuse for 24V 28036-20 (2271) FU-11622 F-2804 0 o| o Oo]; o Oo} 5|2a (0) (0) (e} O| 40] oO} oO 
operation (284607000) 
F-29804] FUSE: 40 amp 26V 1-1/2" x 13/32" Primary fuse for 12V 28036-40 (2271) F-11620 F=+2804 te} (0) Oo; oO; oO Oo} s|a (e} {0} te} 0] 40] O] 0 }100 
operation ( 28460900) 
JACKS 
J=2801TRECEPTACLE: 6 Terminal wall [Receptacle for polarity | 49905 ](0c) IRC-12943 J-2801 () Oo] oO} oto o|sj]1 0 1o lo olijyoflo]se2 
mounting plug DPSS. (370200200 * 
J~2A0Z| RECEPTACLE: 6 Terminal wall Receptacle for voltage 49907 (10) KC- 12491 J-2002 1) Oo}; Oo; 0; 0 oe :) 1 0 0 1) {e} 1;/o;o 72 
mounting plug DP33, 3770200 100) 
RELAYS 
K-2801| Same as K-102 Motor control contactor 29220 
K~2802| Same as K-2801 Filament control contactor 
1WOUCTORS | 
U-2801| CHOKE: 5.5 mh, Iron core Primary noise filter 47693 (2468) CL~ 11018 1-2801, 1-280¢ (0) 9] 0] 0] 0 (0) () (0) (0) (0) oj;iyoy;oy;t | 
reactor (24000 100) 
L+2302| Same as 1-401 Filament noise filter 471006 
reactor 
L-2803) Seme as 1-110 Filament noise filter 47895 
reactor 
L- 2804] Same as L-2603 LV Nolse filter reactor 
L~2805] CHOKE: 8 Hy 0.10 @mD 160 otm LV Rippte filter reactor | 301090 (55C) CL 10000 L-2808 (0) oOo] Oo} o|] 0 0712] 1 (0) () (0) o;2];o;0]3 
: 6608 a, | (578125100) 
6808C 
L-2806| Same as L- 201 Primary nolse filter 
, Peactor 
PLUG CONNECTORS 
Same as P-601 Power Supply to Remote 49696 
control 
P-2804 Same as P-101 Power supply to 49693 
transmitter 
P-2803 Same as P-201 Power supply to receiver | 49899 
P-2804] PLUG, connector: 68 Terminal Polarity plug 49904 (10C} RO- 12492 P- 2804 (e} oOo} of Oo| Oo o; 8] 1 (e) 0 fo) (e} 1;o;o]2 
DP34 (370200400) 
PLUG, connector: 6 Terminal Voitage plug 49906 (10C) RC+ 12490 P-2805 0 Oo} OJ O| Oo o| 8] ?t (e} fo) fo) (e} r1{/o};o]2 
DP34 (370200300) 
RESISTORS 


| Transient filter resistor 


RCB1BEASIK 
63288-331 


PE-927 
(708N330N) 
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Parts and Spare Parts NAVSHIPS 900,705 Section Vit 


TABLE 8-3—CROSS REFERENCE PARTS LIST. 


° ij t i 
JAN, AWS Type Key | JAN, AWS Type Key | Navy Type Key | Navy Type | Key 
Designation iComponent Designotion ;Component | Designation Component Designation Component 

5R4GY i ¥.2201 | RC30BE224M | R-221 || 20399 CR-2201 61488 E-111 
6X5GT | V-2203 | RC30BE470M | R-123 |, 22022 M-102 61503 E-103 “ 
12AG6 i V-101 | RC30BE471M | R-117 | 22410 M-101 61507 E-702 
12SA7 V-202 | RC30BE473M | R-113 | 24003 S-105 62269 W-804 
12SK7 | V-201 ;} RC30BE474M ; R-223 24118 S-107 62270 W-803 
12SQ7 ' V-206 |} RC30BEG682M | R-106 || 24607 S-106 62271 W-801 , 
1625 ' V-104 | RC31BE182K | R-229 26018 S-801 62272 W-802 
AN3057-8 ' H-802 | RC31BE331K | R-224 || 2803214 F-2802 63288-331 R-224 
CC30SL200G ; C-103 | RC40BE103M | R-217 28032-3% F-2803 63703-221 R-201 
CM20C101M ‘ C-206 | RC40BE203J | R-213 28032-2 F-2201 211219B G-2102 
CM20A221M ; C-227 | RC40BE223M | R-205 28032-3 | F-2203 211220-C | G-2101 
CM20C270J 1 C-225 | RC40BE472M } R-207 28033-15 | F-401 211223A B-2301 
CM 20A271K | C-222 RC40BE473]J R-108 2803 3-30 F-402 211224 B-2101 
CM20A300M C-224 +} RC75BE331M | R-118 28038-5 F-2801 211331-A | D-2801 
CM20C470M C-104 | RC76BE203J | R-119 28038-20 F-2804 221041 D-401 
CM35D132J C-216 i 28038-40 | F-2804 221042 ! D.402 
CM35D202J C-214 28044-10 F-2101 301087 T-101 
CM35D432J C-212 29220 K-102 301088 T-201 
CM35A471M C-230 29808 K-2102 301089 T-102 
CM35A472M C-2801 47893 1L-2801 301090 L-403 
CM35B472M C-402 47895 L-110 301990 L-2201 
CM35A822K | C-120 47896 L-102 301991 L-2202 
CM45A102M ' C-105 49366 X-104 301992 L-2103 
CM45A103M | C-210 | 49367 X-101 301994 L-2204 
CM45A202M | C-106 | 49437 LS-601 302039 T-601 
CM45A271K | C-123 49844 P-2204 302073 T-2201 
CM45A392K C-235 49893 P-101 302074 T-2202 
CM45A470M | C-122 | 49894 P-801 302075 T-2203 
CM50A622M ; C-109 49895 P-802 302076 T-2204 
CM55A470M C-118 49896 P-601 471006 L-401 
CM55B602M C-2104 49897 P-805 471273 Z-201 
CM55A681M C-117 49898 P-806 471280 Z-204 
CM61A103M C-119 49899 P-201 481054-20 C-2201 
CP50B1AE205MK | C-129 ! 49900 P-803 481249-20 C-125 
CP50B4EE104V C-232 49901 P-804 481465-20 C-232 
CP50B5EE104V C-211 49903 P-2204 481690-10 C-121 » 
CP51B4EE104V C-205 49904 P-2804 482115 C-116 
CP51B4EF104V C-128 49905 jJ-280:2 482970 C-101 
CP51B5EF104V | C-401 49906 P-285 482971 C-201 
CP51B1EF254V C-127 49907 jJ-2802 482988 C-102 ) 
RC30BE103M R-232 49909 J-101 483437 C-107 
RC30BE104M R-103 4991 X-108 631022-C R-2203 
RC30BE105J R-101 49986 J-201 631556-20| R-216 
RC30BE152M R-104 51004C M1-801 631557-20| R-220 
RC30BE222M R-226 61152 E-107 633875-20| R-GO1 
RC30BE223M R-102 6i415 E-104 
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TABLE 8-4 


a. RESISTOR COLOR CODE. 


The Standard AWS Color Code is used to indicate 
the resistance of the small resistors used in the equip- 
ment. The colors and corresponding numbers are listed 
below: 


b. CAPACITOR COLOR CODE. 


The Standard AWS Color Code is used to indicate 
the capacitance in microfarads of some of the midget 
mica capacitors used in the equipment. The colors and 
corresponding numbers are listed below: 


O—Black 5—Green 
1—Brown 6—Blue 
2—Red 7—Violct 
3—Orange 8—Gray 
4—Yellow 9—White 


0—Black 5—Green 
1—Brown 6—Blue 
2—Red 7—Violct 
3—Orange 8—Gray 
4—Ycllow y—White 


The resistors are marked with three colored “bands” 
near one‘end. All resistance values are in ohms. The color 
sequence begins with the color nearest the end of the 
resistor. The first ‘‘band” indicates the first digit of the 
sequence, the second “band” the second digit and the 
third “band” the number of zeros following the second 
digit. 

Tolerance values for the resistors are designated by the 
fourth “band” on the resistor body, using the following 
colors to indicate the percentage of tolerance: 


1%—Brown 6%—Blue 
2%—Red 7F—Violet 
3%—Orange 8&%—Gray 
4%—Yellow 9%—White 


5% —Green or Gold 10%—Silver 


20%—No color 


For example, the resistor shown below has a resistance 
of 10,000 ohms and a tolerance of +5%, as indicated 
by the sequence of colors: brown (1), black (0), orange 
(3), and gold (5%). 


BROWN 
BLACK 
ORANGE 
GOLO 


Original 


Tolerances are indicated by a single color as follows: 


1%—-Brown 6%—Blue 
2%—Red 7%—Violet 
3—Orange 8%—Gray 
4%—Ycllow 9%—White 


5%—Green or Gold 10%—Silver 


20%—No color 


The capacitors are marked with six dots arranged in 
two horizontal rows of three dots each. The upper three 
dots (marked with an arrow to indicate the proper 
sequence) are colored to indicate three digits of the 
capacitance, and the lower right-hand dot is colored to 
indicate the number of zeros following the third digit. 
All capacitance values are in microfarads (pf). 


The middle dot in the lower row is colored to indi- 
cate the tolerance in per cent. The left-hand dot of the 
lower row, if colored, shows the characteristic. 


For example, the capacitor shown below has a capaci- 
tance of 2500 puf (0.0025 »f). The color sequence along 
the upper row is red (2), green (5), and black (0). 
The right-hand dot on the lower row is brown (1), 


‘indicating the number of zeros following the third 


digit. The tolerance is +5%, indictated by the green 
(5%) coloring of the middle dot in the lower row. 
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c. STANDARD CABLE WIRE CODE. 


Letters refer to wire size and type 


Numerals refer to RMA Color Code* 


Wire Code | Color Construction & Ratings 
| 
G93 | White—Orange Tracer No. 18 A.W.G. Shielded 
; 7 strands 0.0159 tinned copper 
| 1000 volts 
Cellulose acetate butyrate tape 
| Felted asbestos, flame-proofed, glass braid 
| 
ab) White No. 16 A.W.G. 
J90 White—Black Tracer 26 strands 0.010 tinned copper 
Jol White—Brown Tracer 1000 volts 
J95 White—Green Tracer Cellulose acetate butyrate tape 
jJ96 White—Blue Tracer Felted asbestos, flame-proofed, glass braid 
K9 White No. 20 A:W.G. 
K90 White—Black Tracer 7 strands 0.0126 tinned copper 
K91 White—Brown Tracer 1000 volts 
K92 White—Red Tracer Cellulose acetate butyrate tape 
K93 White—Orange Tracer Felted asbestos, flame-proofed, glass braid 
K94 White— Yellow Tracer 
K95 White—Green Tracer 
K96 White—Blue Tracer 
K924 White—Red & Yellow Tracers 
K925 White--Red & Green Tracers 


White—Red Tracer 
White—Blue Tracer 


No. 20 A.W.G. 

7 strands 0.0126 tinned copper 

3000 volts 

Cellulose acetate butyrate tape 

Felted asbestos, flame-proofed, glass braid 


* Note on Color Designations: Numbers represent colors in the same ways as on resistors and capacitors (see next page); thus 
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2 -= red, 9 = white, etc. 


White 
White—Brown Tracer 


No. 12 A.W.G. 

G1 strands 0.010 tinned copper 

1000 volts 

Cellulose acetate butyrate tape 

Felted asbestos, flame-proofed, glass braid 


Original 
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TABLE 8-5—LIST OF MANUFACTURERS. 


Name ond Address 


10C 


10P 


10T 


25C 


28) 


40G 


55C 


60E 


64C 


66S 


75C 


78L 


86A 


96C 


Original 


CED 


CTE 


CBN 


CIR 


CG 


CTR 


CEK 


COL 


CSF 


CD 


CLF 


CAIM 


CAE 


National Company, Inc. 
61 Sherman Street 
Malden, Massachusetts 


Cannon Electrical Devel. Co. 


| 3209 Humboldt Street 


Los Angeles, California 


Pheoll Mfg. 
80 Walker Street 
New York, New York 


Telephonics Corp. 
350 West 31st Street 
New York, New York 


Centralab, Inc. 
900 East Keefe Avenue 
Milwaukee, Wisconsin 


International Resistance Co. 
401 North Broad Street 
Philadelphia, Pennsylvania 


General Electric Company 
Schenectady, New York 


Chicago Transformer Corp. 
3501 Addison Street 
Chicago, Illinois 


Eicor, Inc. 
1501 West Congress Street 
Chicago, Illinois 


Collins Radio Co. 
Cedar Rapids, Iowa 


Sprague Specialties Company 
North Adams, Massachusetts 


Cornell-Dubillier Electric Corp. 
1000 Hamilton Blvd., South 
South Plainfield, New Jersey 


Littelfuse Laboratories 
4765 Ravenswood Avenue 
Chicago, Illinois 


American Steel Package Co. 
Squire Avenue 
Defiance, Ohio 


Cutler-Hammer 
1333 West St. Paul Avenue 
Milwaukee, Wisconsin 


200W | 


202A 


204A 


208B 


210C 


215E 


223G 


227L 


231M 


233M 


234M 


225N 


236P 


Navy 
Type 
Prefix 


| CFA 


CWO 


CKP 


CPH 


CTB 


CCY 


CMF 


CMX 


CML 


CMR 


CNZ 


COC 


| 
i 


' Webster Products 


Name and Address 


Bussmann Mfg. Company 
2538 West University Street 
St. Louis, Missouri 


3825 Armitage Avenue 
Chicago, Illinois 


Air King Products Company, Inc. 
1523 Sixty-Third Street 
Brooklyn, New York 


American Phenolic Corp. 
1250 West Van Buren Street 
Chicago, Illinois 


The Bristol Company 
117 Bristol Road 
Waterbury, Connecticut 


Cinaudagraph Speakers, Inc. 
3911 South Michigan Blvd. 
Chicago, Illinois 


Electro Motive Mfg. Co., Inc. 
South Park & John Streets 
Willimantic, Connecticut 


Graybar Electric Company, Inc. 
420 Lexington Avenue 
New York, New York 


L & B Electric Company 
5206 New Utrecht Avenue 
Brooklyn, New York 


The Magnavox Company 
2131 Pueter Road 
Fort Wayne, Indiana 


Meissner Manufacturing Company 
7th & Belmont Street 
Mt. Carmel, Illinois 


Micamold Radio Corporation 
1087 Flushing Avenue 
Brooklyn, New York 


National Fabricated Products Co. 
2650 West Belden Avenue 
Chicago, Illinois 


Oak Manufacturing Company 
1200 North Clybourne Avenue 
Chicago, Illinois 
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TABLE 8-5—LIST OF MANUFACTURERS (Cont'd) 


Desig. Name and Address Desig. Prefix Nome and Address 
2428 F. W. Sickles Company 518H | CAEK | Hanovia Chemical & Mfg. Co. 
P. O. Box 920 233 New Jersey Railroad Avenue 
Springfield, Massachusetts Newark, New Jersey 
Stackpole Carbon Company 519N | CNU | National Union Radio Corp. 
1942 Tannery Street 57 State Street 
St. Mary's, Pennsylvania Newark, New Jersey 
Standard Transformer Corp. 520F | CAEN | Fractional Motors Co. 
1500 North Halsted Street 1501 North Halsted Street 
Chicago; tllinois Chicago, Illinois 
Standard Winding Corporation 
521M = M & S Sales Co. 
Nemburshc New 2ork 10 East 3rd Street 
Stanwyck Winding Company Mt. Vernon, New York 
Gardnertown Road : 
Newburgh, New York 523C _ Crescent Electric Co. 
Waterloo, Iowa 
Alfred Hale Rubber Co. 
North Quincy, Massuchusetts 524K | CKR Kenrad Tube & Lamp Corp. 
Owensboro, Kentucky 
Miltre Specialty 
815 Broadway 525S | CHS Sylvania Electric 
Brooklyn, New York Emporium, Pennsylvania 
Midwest Moulding Co. 526R | CRC RCA Mfg. Co. 
333 North Whipple Street Harrison, New Jersey 
Chicago, Illinois 
527S | CSE Signal Electric Co. 
Adolph Friedman Co. 1939 Troon Street 
220 East 23rd Street Menominee, Mich. 
New York, New York 
; 528L | CLR Leach Relay 
Emco Radio 5915 Avalon Blvd. 
78 Reade Street Los Angeles, Calif. 
New York, New York 
. 529L — Lord Manufacturing Co. 
Henrite Products Corp. Erie, Penn. 
Ironton, Ohio 
: 530E | CER Erie Resistor Corp. 
ame vi ihe oop 644 West 12th St. 
ankato, Minnesota Fre. Penns 
Stewart Warner Co. 
1826 Diversey Parkway cons — a 4 niu Pl 
Chicago, Illinois ea ek 
: New York City 
B i : : 
epee es 532A _ Akron Porcelain 
St. Louis, Missouri Akron 14, Ohio 
National Screw Machine Works Co. 533C | CTC Chicago Telephone Supply Co. 
52 Clifford Street Elkhart, Ind. 
N k, N. J. 
er J 534H | CHC Hammarlund Mfg. Co. 


8-32 


Noblitt Sparks Industries, Inc. 
Columbus, Ohio 


450 W. 34 Street 
New York, New York 


Original 


